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LakeCity, Utah

RegionalDirector,Bureauof Reclamation,GreatPlainsRegionalOffice, Billings,
Montana

ColoradoRiver Storage Project Manager, Western AreaPowerAdministration,
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From: RegionalDirector,Region6 4~~Q

Denver,Colorado

Subject: Final Programmatic Biological Opinion for Bureau of Reclamation’s Operations
andDepletions, Other Depletions, and Funding and Implementation of Recovery
Program Actions In the Upper Colorado RiverAbovetheGurmisonRiver.

This is the Fish and Wildlife Service’sfinal programmaticbiological opinion on the following
Federal actions, hereinafter referred to as the “Federal action:”

0 Thecontinuationofall oftheBureauofReclamation’soperations, including all
existingandauthorizeddepletions,in theUpperColoradoRiverBasinabovethe
confluence with the Gurmison River;
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o Reclamation’sportionof 120,000acre-feet/yearof newdepletionsin theUpper
Colorado River Basin above the confluence with the Gunnison River; and

0 Actionsundertakenby theService,Reclamation,andtheWesternAreaPower
Administration in the funding and carrying out of recovery actions for the
Recovery Implementation Program for Endangered FishSpeciesin theUpper
Colorado River Basin that affecttheColoradoRiverfrom Rifle, Colorado,to
Lake Powell, Utah, including the 15-Mile ReachoftheColoradoRiver.

Treated as interrelated for purposes of thisbiologicalopinion in the analysis of the Federal action
is the continuation of all non-Federal existing depletionsin theUpperColoradoRiverBasin
above the confluence with the Gunnison River, and the non-Reclamation portion of 120,000
acre-feet/year of newdepletions in the UpperColoradoRiverBasinabovetheconfluencewith
the Gunnison River. The 15-Mile Reach is a riverreachthatextendsfrom theconfluenceofthe
GunnisonRiverupstream15 miles to the GrandValley IrrigationCompanyDiversionDamnear
Palisade, Colorado. The subject water depletions occur above the confluence with the Gunnison
River, but they affect flows in critical habitat from Rifle to Lake Powell. Thisbiological opinion
was prepared in accordance with section7 of the Endangered Species Act of 1973, as amended
(16 U.S.C. 1531 et seq.) and the Interagency Cooperation Regulations (50CFR402).

Reclamation, WAPA,and the Service contribute Federal funds to the Recovery Program which
may affect listed species,therefore,section7 consultation is required on such agencies’ funding
and implementation of the Recovery Program. However, all Recovery Programparticipantsare
bothindividually andcollectivelyresponsiblefor implementingtherecoveryactionsidentifiedin
thisbiological opinion. While all RecoveryProgramparticipantsandotherentitieswho are
responsiblefor actionsidentified in thisbiological opinionarecommittedto implementingthe
recoveryactions,nothingcontainedin this opinionaltersoramendsthevoluntaryand
discretionary nature of the Recovery Program as described in the document that initiated the
Recovery Program (September 29, 1987), the 1988 Cooperative Agreement implementing the
Recovery Program andthe Section 7 Sufficient Progress and Historic Projects Agreement
(USFWS 1993). If the Recovery Programfails to carryout any activities which are partof the
proposed action or the terms andconditionsoftheIncidentalTakeStatement,it will not become
the Service, Reclamation, nor WAPA’s responsibility to do so. If this opinion becomes invalid
because the Recovery Program wereto ceaseto existandconsultationwasreinitiated,the
Service, Reclamation and WAPA’s only responsibilitywill bethatwhichresultsfrom section7
consultations on their individual Federalactions.However,section7 (a)(1) of the Endangered
Species Act providesthattheSecretaryshallreviewprogramsadministeredby him andutilize
suchprogramsin furtheranceofthepurposesoftheAct and requiresFederalagenciesto utilize
theirauthoritiesto carryoutprogramsfor theconservationofendangeredspecies;therefore,if
theRecoveryProgramfails, theFederalAgenciesarestill obligatedto takemeasuresto conserve
theendangeredfishes. Theparticipationin theRecoveryProgramandthefacilitationof
implementing the recovery actions as discussed in this biological opinionaddressthe
participating Federal Agencies’ applicationofsection7 (a)(1). This biological opinion is nota
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precedentfor determiningthedegreeofagencydiscretionin theoperationsof Federalwater
projectsin othersubbasinsthat aresubjectto reviewfor compliancewith theAct or for the
combination of recovery actions needed to achieve such compliance.

TheServicereceivedthreerequestsfor initiation ofsection7 consultationon the subject action
from the following offices: 1) Bureau of Reclamation, Eastern Colorado Area Office (September
24, 1999), 2) Bureau of Reclamation, Western Colorado Area Office (September27, 1999), and
3) Western Area Power Administration (October 15, 1999). The Service concludes that the
implementation of the recovery actions identified herein andall existing andsome new
depletions of water from the Upper Colorado River Basin above the confluence of the Gunnison
River “may affect” the endangered Colorado squawfish’ (Ptychocheiluslucius),humpbackchub
(Gila cypha),bonytail (Gila elegans),and razorback sucker(Xyrauchentexanus)and their
critical habitat. The Service concludes that the subject actionis not likely to adverselyaffectthe
bald eagle (Haliaeetusleucocephalus)or the southwestern willow flycatcher(Empidonaxtraillii
extimus). In recent years, thenumberof winteringandnestingbaldeagleshaveincreasedin the
Colorado River within the actionarea,with historic waterdepletionsin place. It is not likely that
anyof the proposedactionswill adverselyaffect baldeagles.TheServicedoesnotbelievethat
historic water depletions on the Colorado River have adversely affected the southwestern willow
flycatcher because in many areas there is more habitat (riparian vegetation - willow, tamarisk,
cottonwood) now than there was historically. Graf (1978) usedphotographicevidence,map
analysis,andfield surveysto showthespreadoftamariskthroughouttheColoradoRiversystem
anddescribed its effects of enlarging andstabilizing islands,bars,andrestrictingchannelwidth.
Many islands and shoreline habitats were not historically vegetated when springflows were
higher and prior to the establishment of tamariskalongtheColoradoRiver.

Consultation History

Implementation of the Endangered Species Act in the Colorado River Basinstartedwith section
7 consultation on Reclamation projects in the late 1970’s. At this time, the Servicedetermined
that a jeopardy situation existed for the subject endangered fishes. Subsequently,theAct was
amended to direct Federal Agencies to work with State and local agenciesto resolvewater
resourceissuesin concertwith conservationofendangeredspecies.

In 1984,theDepartmentoftheInterior,Colorado,Wyoming, Utah,waterusers,and
environmentalgroupsformedacoordinatingcommitteeto discussaprocessto recoverthe
endangeredfisheswhile newandexistingwaterdevelopmentproceedsin theUpperColorado
RiverBasinin compliancewith FederalandStatelaw andinterstatecompacts.After 4 yearsof
negotiations, the Recovery Implementation Programfor theEndangeredFishSpeciesin the
UpperColoradoRiverBasinwasdeveloped.

‘The AmericanFisheriesSocietyhaschangedthecommonnameof thisspeciesto Colorado
pikeminnow(Nelsonet al. 1998),therefore,it will be referredto astheColoradopikemirmowin
this document.
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On January21-22, 1988, theSecretaryoftheInterior; GovernorsofWyoming, Colorado,and
Utah;andtheAdministratoroftheWesternAreaPowerAdministrationcosignedaCooperative
Agreementto implementtheRecoveryImplementationProgramfor EndangeredFishSpeciesin
the Upper Colorado River Basin (USFWS1987). Current participants in the Recovery Program
include: the Service, Reclamation, WAPA,Colorado, Utah, Wyoming, Environmental Defense
Fund,TheNatureConservancy,ColoradoWaterCongress,UtahWaterUsersAssociation,
WyomingWaterDevelopmentAssociation,andtheColoradoRiver EnergyDistributors
Association.ThegoaloftheRecoveryProgramis to recoverthe listed specieswhileproviding
for newandexistingwaterdevelopmentin theUpperColoradoRiver Basin. All participants
agreedto cooperativelywork towardthesuccessfulimplementationofarecoveryprogramthat
will providefor recoveryoftheendangeredfish species,consistentwith Federallaw andall
applicableStatelawsandsystemsfor waterresourcedevelopmentanduse. Eachsignatory
assumedcertainresponsibilitiesin implementingtheRecoveryProgram.

In orderto furtherdefineandclarify processesoutlinedin sections4.1.5,4.1.6,and5.3.4ofthe
RecoveryProgram,a Section7 AgreementandaRecoveryImplementationProgramRecovery
ActionPlanweredeveloped(USFWS 1993). TheAgreementestablishedaframeworkfor
conductingsection7 consultationson depletionimpactsrelatedto newprojectsandimpacts
associatedwith existingprojectsin theUpperBasin. Proceduresoutlinedin theAgreementare
usedto determineif sufficientprogressis beingaccomplishedin therecoveryofendangered
fishesto enabletheRecoveryProgramto serveasa reasonableandprudentalternativeto avoid
thelikelihoodofjeopardyand/oradversemodificationofcritical habitat. TheRecoveryAction
Planwasfinalizedon October15, 1993,andhasbeenreviewedandupdatedannually.

SincetheimplementationoftheRecoveryProgram,over200 biologicalopinionshavebeen
issuedonwaterdepletionsto theUpperColoradoRiverBasin. TheRecoveryProgramand
implementationoftheRecoveryAction Planhaveservedasthereasonableandprudent
alternativefor thesejeopardyopinions.

OnMarch 11, 1996,theRecoveryProgram’sImplementationCommitteedirectedthe
ManagementCommitteeto developastrategyto provideandprotectflows in the 15-Mile Reach
oftheColoradoRiver. TheService’sRegionalDirectorthenprovidedaletter (April 5, 1996)to
thechairoftheManagementCommitteedetailingtherequestfrom theImplementation
Committee. Theletterrequestedthatthe strategycontainadiscussionofhow theflow and
nonflow activitiesin theColoradoRiver sub-basinwork together.At thesametime therewere
discussionsonwhethertheSection7 Agreementwasworking in the 15-Mile Reachandon
legislationfor long-termfundingofrecoveryactions.TheManagementCommitteeformeda
workgroupto further identify the issuesandrecommendastrategyfor theirresolution. By the
endof 1996,theworkgrouprecommendedthatthe issuescouldbe bestresolvedthrougha
biologicalopiniononRecoveryProgramactivitiesin the 15-Mile Reach.However,manyissues
regardingflow needs,optionsfor providingandlegally protectingwater,the importanceof
nonflowactionsin recoveringthefish, andaframeworkfor conductingfuturesection7
consultationsremainedunresolved.To resolvetheseissues,theStateof Coloradoconveneda
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larger workgroup of interested partiesin August of 1997. The workgroup included water users,
environmental groups, and State and Federal agencies. This programmatic biological opinion
representsthe Service’sconsiderationoftheFederalactiondescribedon page1.

ScopeoftheBiological Opinion

TheFederalactiondescribedon page 1 is addressedin thisbiological opinion. This biological
opinionaddressesimpactsrelatedto waterdepletionsthatoccurabovetheconfluencewith the
GunnisonRiver andimpactcritical habitatfrom Rifle to LakePowell andrecoveryactions
designedto offsettheseimpacts. Therefore,thesubjectrecoveryactionsaffecttheColorado
River betweenRifle andLakePowell. Impactsrelatedto waterdepletionsandrecoveryactions
in theGreenRiver areaddressedin theconsultationsfor FlamingGorgeDam andtheDuchesne
River. ProgrammaticconsultationsfortheGunnisonandYampaRiversareplannedto address
similar issues.Issuanceofthisprogrammaticbiologicalopiniondoesnotcreatean
administrativepriority concerningUpperColoradoRiver Basindepletions.Theopinionneither
prejudicesnordeterminestheamountof depletionsallowableundertheColoradoRiver Compact
orundertheEndangeredSpeciesAct in othersubbasinsoftheUpperColoradoRiverBasin.

TheRecoveryProgramdoesnot coverdirectphysicalimpactsofnewactions(projects
constructedafterJanuary22, 1988);effectsoftransbasindiversionson PlatteRiver endangered
species;introductionofnormativefish species;ordischargesof pollutantsandtherefore,this
biological opiniondoesnotaddresssuchimpacts. This biologicalopiniondoesnotaddress
impactsof future actionsauthorizedby theparticipatingFederalAgenciesthatarenotassociated
with waterdepletionsor operationofReclamationfacilities to carryoutrecoveryactions.

BIOLOGICAL OPINION

DESCRIPTIONOF THE PROPOSEDACTION

Theproposedactionis describedonpage1. TheReclamationprojectsincludedin this
consultationarethepast,existing,andcontinuedoperationoftheColorado-BigThompson
Project, Fryingpan-ArkansasProject,CollbranProject,GrandValleyProject,and Silt Project,
including all existing,historic, andauthorizeddepletionsassociatedwith theseprojects.These
projectsareoperatedin accordancewith variouslawsandpoliciessuchastheauthorizing
legislationfor eachproject,operatingpolicies,criteria,andprinciples,andvariouscourtdecrees.
For detaileddescriptionsofthephysicalfeaturesofeachprojects,seeAppendixA.
Non-Reclamationprojectsassociatedwith thecontinuationofexistingdepletionsand120,000
acre-feet/yearofnewdepletionsabovetheconfluencewith theGurmisonRiver whichhaveorare
likely to haveaFederalnexusareanticipatedto chooseto rely ontheimplementationofthe
RecoveryActionPlan,which is theresponsibilityofall oftheProgramparticipants,to avoidthe
likelihood ofjeopardyandadversemodificationofcritical habitat. Therefore,this biological
opinion is treatingtheseprojectsasinterrelated. TheparticipatingFederalAgenciescontribute
approximately$3.3 million annuallyfor implementationof recoveryactionsunderthebase
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fundingcomponent of the Recovery Program. Additionally, Reclamation contributes
approximately$7 million annuallyfor Capital Projects. However, to complete the actions
described in this project description it will require the costsharingby non-Federalpartners.
Capital Projects consist of construction of facilities and acquisition of land and water interests
required to recover the endangered fish. These recovery actions are described below and in the
most recent Recovery Action Plan (April 1,1999). The purpose of the Recovery Program andits
RecoveryAction Planis to recover the four listed fish species andprovideameansto avoidthe
likelihood ofjeopardy and adverse modification of critical habitat for new and existing water
projects. Recovery actions within the Recovery Program fall under five elements: 1) habitat
protection; 2) habitat development andmaintenance;3)nativefish stocking;4) normative fish
control; and 5) research,monitoring,anddata management. Recovery (downlisting anddelisting
underESA) of the fish species is dependent upon implementation of Recovery Program elements
in the variousriver basins(USFWS1987). Recoveryin asingleriver wouldnot achievefull
recovery of the species, rather full recovery is dependent on self-sustaining populations in
variouslocationsasdescribedin theRecoveryPlansfor eachspecies(USFWS1990a,1990b,
1991, 1998). TheRecoveryProgram”. . . is intendedto go considerablybeyondoffsettingwater
depletion impacts by providing for the full recovery of the four endangered fishes in the Upper
Colorado River Basin, excluding the San Juan River Basin” (USFWS1993).

UndertheRecoveryProgram,theRecoveryProgramDirector’sofficeannuallysendsarequestto
all participants for recommended changes to the Recovery Program’s Recovery Action Plan.
Thesechangesincluderevisedduedates,additionsanddeletionsofrecoveryactions,additional
stepsto completearecoveryaction,orachangein theleadagencyresponsiblefor ensuring
completion of a recovery action item. Once the recommended changes are received, they are
consolidated and sent to the technical committees for review and recommendations.
Justificationsfor makingthe changearealsoprovided. TheRecoveryProgram’sManagement
Committee then prepares a recommendation for the Implementation Committee, based on input
from theProgramDirector’soffice andthetechnicalcommittees.Final changesto theRecovery
Action Plan require consensus by all Implementation Committee members. If consensus is not
reached on a proposed change, the subject item in the Recovery Action Plan remains unchanged.
The Implementation Committee routinely makes changes to the schedule for completing recovery
actions when the delay is due to uncontrollable circumstances.

As described in the Federal action on page 1, this biological opinion addresses certain
Reclamation operations and new and existing depletions, and treatsas interrelated certain other
depletions.

Existing depletions, as of September 30, 1995, have been estimated by modeling. Model results
show existing depletions to be approximately 1-million acre-feet/year. This estimate is the
approximate average annualdepletionvaluemodeledfor wateryears1975to 1991. The
minimumdepletionvaluewasapproximately877,000acre-feet/yearfor 1983andthemaximum
wasapproximately1,172,000acre-feet/yearfor 1978.
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The 120,000 acre-feet/year of newdepletions represents the amount of additional Reclamation
and non-Reclamation water that the Service believes could be depleted from the Upper Colorado
RiverBasinabovetheconfluencewith theGunnisonRiverusingneworexisting facilities
(includingdepletionsthathavealreadyoccurredsinceSeptember1995)andnot resultin the
likelihoodofjeopardyoradversemodificationofcritical habitatsolong astherecoveryactions
areimplementedasdescribedherein.

The 120,000acre-feet/yeardepletionincludesnon-Reclamationprojectsand/orfacilities that
havecurrentbiological opinionsbut havenotyet depletedthefull amountcoveredby those
biological opinionsandwaterthat couldbedepletedin thenearfuture from facilities withouta
currentFederalnexus.However,non-Reclamationfacilitiesaretreatedasinterrelatedbecauseof
thelikelihoodthattheywill haveaFederalnexusat somefuturepointandwantto rely onthe
RecoveryProgramto avoidthelikelihood ofjeopardyandadversemodificationofcritical
habitat. TheFederalnexuswill likely comein theform offacility repairsrequiringArmy Corps
ofEngineerspermits,FederalEnergyRegulatoryCommissionrelicensing,Federalagency
authorizationofright-of-ways,or someotherFederalinvolvement. This 120,000acre-foot
reductionin flows is expectedto havethesameeffecton endangeredfish andtheircritical
habitatif removedby existingornewprojects. However,we cannotmakeajudgementon
exactlywherethis 120,000acre-feet/yearofdepletionwill comefrom andanticipatethat someof
it will comefrom facilities thathaveyetto beconstructed.

In recognitionoftheextremevariability ofhydrologyandwaterusedemandpatterns,the
120,000acre-feetof newdepletionswill becalculatedasa 10 yearmovingaverageas
determinedby theColoradoWaterConservationBoardin consultationwith Reclamationand
concurredwith by theService(AppendixB).

Thefollowing elementsoftheRecoveryActionPlanaremeasurescompleted,ongoing,or future
actionswhich arepartoftheactionsubjectto thisconsultation. As partoftheaction,the
beneficialeffectsoftheserecoveryactionsaretakenintoconsiderationin thejeopardyand
incidentaltakeanalysis. It is theRecoveryProgram’sresponsibilityto ensurethatall elementsof
theRecoveryActionPlanaffectingtheColoradoRiverandotherriversarecompletedand/or
implementedconsistentwith RecoveryProgramschedules(containedin theApril, 1999,
“Section7 Consultation,SufficientProgress,andHistoricProjectsAgreementandRecovery
ActionPlan” andsubsequentrevisions).

Thefollowing elementsoftheRecoveryActionPlanaddressthebiological andhabitatneedsof
theendangeredfishes,eachelementinvolvesseveralrecoveryactions. Theseneedsare
describedin the“StatusoftheSpeciesandCritical Habitat”sectionofthis document.



8

1. Habitat Protection Element

Generalprotection

TheServiceandtheColoradoWaterConservation Board entered into a Memorandumof
AgreementonSeptember21, 1993,whereintheBoardagreedto “. . . takesuch actions under
statelaw, including requesting administration by the State Engineer and the appropriate division
engineerandinitiating watercourtproceedings,asmaybe necessaryto fully exercise its water
rights or to obtain delivery of acquired water or interest in water. Such water shall be protected
within the entire stream reach for which the appropriation or acquisition is made.” This
agreement(commonlycalledtheEnforcementAgreement)provideda legal mechanism to protect
water obtained for the endangered fish under the Recovery Program. Categories of water this
could apply to include contract deliveries, water leases, and acquired water rights.

LateSummerandFall Baseflowperiodaugmentation

On September 2, 1997, the Colorado Water Court granted the CWCBan instream flow decree
for 581 cfs in the 15-Mile ReachduringJuly, August,andSeptember.Thisdecreeprotectsthe
OrchardMesaPumpingandPowerPlantreturnflows that entertheriver atthetop ofthe
15-Mile Reach.In addition,theColoradoWaterCourthasgrantedtheCWCB a300 cfs instream
flow right for water accretions occurring in the 15-Mile Reach during July, August, and
September. These two instream flow rights provide protection from futurediversionsofwaterin
the 15-Mile Reach. Additionally, 5,000 acre-feet annually plus an additional 5,000 acre-feet, 4
out of 5 years,is madeavailablefrom RuediReservoirby Reclamation,in consultationwith the
Service andthe CWCBwhen needed by the fish. Protection of these releases is accomplished
pursuant to the terms of an agreement between Reclamation, the CWCB,and the Service, which
providesfor thedelivery andprotectionofthatwaterin streamto andthroughthe 15-Mile
Reach. Typically the Service requests deliveries during July, August, and September.

In accordance with a 1995 biological opinion for Ruedi ReservoirRoundII WaterSales,which
wasamendedJanuary6, 1999,Reclamation,ColoradoWaterConservationBoardandthe
Servicehavesigned1-yearagreementsfor 21,650acre-feet/yearofwater(in additionto the
5,000acre-feet/yearplus5,000acre-feet4 outof5 yearsmentionedabove)from Ruedi
Reservoir.UndertheamendedRuediopinion,Reclamationis to providethe21,650acre-feetof
waterfrom RuediReservoirfora periodof 15 yearsthroughshort-or long-termagreements
beginning the first year the Recovery Program pays associated operation andmaintenance costs,
which costswerefirst paidfor waterreleasedin 1998. Also, undertheamendedopinion,
Reclamation proceeded with immediately contracting for up to 6,135 acre-feet of 17,000
acre-feet of Ruedi Round II water sales.

Thisprogrammaticbiological opinionwill takeprecedenceovertheamendedRuediopinion,but
does not require additional commitments of water from Ruedi Reservoir. Reclamation’s
21,650 acre-foot/year commitment is reduced by half, when the water users provide 10,825
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acre-feet/year.Reclamation’sreducedcommitment(21,650minus 10,825)will continueforthe
15-yearperiodreferencedin theRuediamendment(throughtheyear2012). OnceReclamation
providesthereducedcommitmentthrougha long-termagreement(ratherthanthe
1-yearagreements),andthis programmaticbiological opinion is finalized,Reclamationmay, as
demandmaterializes,contractfor theremainderofthe 17,000acre-feetofRuediRoundII water
(17,000minus6,135equals10,865)discussedin theService’sopiniondatedMay 26, 1995,as
amendedonJanuary6, 1999. A long termagreementwill be finalizedfive monthsfrom thedate
ofthis final biological opinionorby alaterdateif it is specifiedin modificationsto theRecovery
Action Plan.

Thewaterusers’commitmentfor 10,825acre-feet/yearis divided equallybetweeneastandwest
slopewateruserentities. Thewaterusers’commitmentwasformalizedin a letterdated
September16, 1998,andthroughtheproposedAgreementsfor theInterimProvisionofWaterto
the15-Mile ReachoftheColoradoRiver (AppendixC). Reclamationwill participatein the
processofdecidinghow to meetthiscommitment.

Oncethisprogrammaticbiological opinionis finalizedandthewaterusershaveprovidedtheir
10,825acre-feet/year,Reclamationmaycontractunderthis consultationfor theotherhalf
(10,825acre-feet/yearsubtractedfrom its 21,650acre-feet/yearcommitmentequals10,825
acre-feet/year),describedabove,providedthedemandmaterializesandnewdepletionsallowable
underthisprogrammaticbiologicalopinionwill notbe exceeded.Underthis consultation
Reclamationmaycontractfor theRuediwater,whichwascommittedin the long-termagreement
throughtheyear2012,beginningin theyear2013,providedthedemandmaterializesandnew
depletionscoveredby thisprogrammaticbiological opinionwill not beexceeded.

Theeastandwestslopewaterusers’commitmentof 10,825acre-feetannually,referredto in the
previousparagraph,will bededicatedby wateruserentitiesfrom existingornewColoradoWater
Division Number5 Facilities. Initially, this waterwill beprovidedonaninterim basisas
describedin theproposedAgreementsfor theInterimProvisionofWater, andthen,it will be
providedona permanentbasisfor delivery,asneededby thefish. Thewateruserentitieswill
determinewhichfacilities thewaterwill bereleasedfrom andwill executeany necessary
agreements.Until thepermanentsource(s)ofthis wateraredeterminedby thewateruser
entities,10-yearAgreementsfor theInterim ProvisionofWaterto the 15-Mile Reachofthe
ColoradoRiverwill beenteredinto by theColoradoRiver WaterConservationDistrict, theCity
andCountyof Denver,actingby andthroughits BoardofWaterCommissioners,andthe
Service. DenverWaterandtheRiver District haveagreedto providethewaterfor 10 years.
Thisprogrammaticopiniondoesnotrestrictthewateruserentitiesfrom securingfor Ruedi
Reservoirwaterasa sourcefor meetingtheircommitment.Theseleasesandagreementsarefor
deliveryofwaterto be usedin late summer/earlyfall beginningin 2000to meetbaseflow needs.
The agreements are to be signed concurrently with this final programmatic biological opinion.
No laterthantheendofthe 10 years,anagreementis to beexecutedby thewaterentitiesandthe
Serviceto furnishapermanentsourceofwaterto beprovidedannuallyto the 15-Mile Reachto
benefitendangeredfishes.
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Also, the Service and the Colorado River Water Conservation District executed a Memorandum
ofUnderstandingin January1998,pursuantto theWolford Mountainbiologicalopinionfor
storageanddeliveryofwaterto the 15-Mile Reach.EachyeartheRiverDistrict makesavailable
up to 6,000acre-feetofwaterfrom Wolford MountainReservoirto benefitendangeredfish
habitatin the 15-Mile ReachoftheColoradoRiver. TheWolford wateris releasedby theRiver
District at thediscretionanddirectionoftheService. Protectionof thereleasesis accomplished
pursuantto thetermsofan agreementbetweentheRiverDistrict, theCWCB, andtheService
whichprovidesfor thedeliveryandprotectionofthatwaterinstreamto andthroughthe 15-Mile
Reachpursuantto theEnforcementAgreement.

Additionally, theRecoveryProgramwill constructfeaturesoftheGrandValley Water
ManagementProjectby thedatesspecifiedin theRecoveryAction Plan. A studyofcanal
operationsfrom 1992-1994showedtheamountofwaterspilled from theGovernmentHighline
Canalin August,September,andOctoberaveraged31,400acre-feet.Oncethis projectis
completed,canalspillswill be reducedby 19,400acre-feetandapproximately9,000acre-feet
will beredirectedto returnto theColoradoRiver, throughthePalisadePipeline,abovethe
15-Mile Reach.In averageandbelowaveragerunoffyears,themajorityofthereducedcanal
spills will contributeto an increasedsurplusstorageconditionin GreenMountainReservoir’s
HistoricUserPool. “SurplusHUP water” is waterin excessoftheneedsoftheHUP
beneficiariesasdefinedin paragraph8 oftheGreenMountainReservoirOperatingPolicy
(FederalRegister,Volume48, Number247, December22, 1983,asamendedin FederalRegister,
Volume 52, Number176, September11, 1987)andtheStipulationandAgreementofthe
OrchardMesaCheckCase(ColoradoWaterDivision 5, 91CW247). SurplusHUP watercanbe
releasedfrom GreenMountainReservoirandlegally protectedto indirectlyimproveflow
conditionsin the15-Mile Reach.Therefore,implementationoftheGrandValley Water
Management Project will result in up to 28,400 acre-feet (19,400 plus 9,000) of additional flows
in the 15-Mile Reach.Theprojectconsistsofadding7 newcheckstructuresto thecanalsystem,
automationofthenewandexistingcheckstructures,constructionofthe 1,000-footPalisade
PipelineandtheconstructionoftheHighline LakePumpingStation. Constructionis to begin
whenthisbiologicalopinion is finalizedandcontractswith theGrandValley WaterUsers
Associationhavebeencompleted.TheAugust2002constructioncompletiondateis dependent
on finalizationofthebiological opinionin December1999.

RecoveryProgramparticipantshaveagreedto executecontracts,agreements,orotheracceptable
legal protectionmechanismfor deliveryofsurplusHUP water,includingsurpluswatermade
availableby GrandValley WaterManagementPlan,to andthroughthe 15-Mile Reach.
Protectionwill occurin two phases.Thefirst phasewill protectwaterto andthroughthe
15-Mile Reachup to theexcesscapacityoftheGrandValley PowerPlantpursuantto the
OrchardMesaCheckSettlementand will becompletedin accordancewith theschedulein the
currentRAP. Thesecondphasewill legally releaseandprotectadditionalsurplusHUP waterto
thedegreeit is deemedavailableandneededfor enhancementofflows in the 15-Mile Reach.
TheamountofavailablesurplusHUP waterwill beincreasedthroughimprovementsto the
GrandValleyProjectaccomplishedunderGrandValley WaterManagementPlan,asdescribedin
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the above paragraph. These improvements will reduce releases from the HUPto the Grand
Valley Project for irrigation and result in additional surplus in the HUP. Additional surplus HUP
water to be delivered and protected in the second phase is in excess of the capacity of the Grand
Valley Power Plant canal system. This protection will be in place by the end of April 2000, or by
alaterdateif subsequentlymodified in theRAP. TheRecoveryProgramis workingwith
Reclamation,theStateofColorado,andwaterusersto legallyprotectanddeliveradditional
surplusHUP waterfor nonconsumptivemunicipal/recreationalusesandtherebyindirectly
benefitendangeredfish habitatin the 15-Mile Reach. Recentstudiesfor theGrandValley Water
ManagementPlanbiological assessmenthavedemonstratedthat substantialwatercouldbemade
availableif flow protectionagreementsareput in place(Table1). This watermaynot be
availableeveryyearandit would notbe releasedin yearswhenit is not neededfor thefish.

Springpeakenhancement

The Recovery Program implemented Coordinated Reservoir Operations for the Colorado River
in 1997andaugmentedspringpeakflows by 2,000cfs. In 1998,CoordinatedReservoir
Operations added 2,500 cfs to the peak. Augmentation of the peak is to occur in all but
extremelydry orextremelywetyearsorwhenpeakflowsarebetween12,900cfsand26,600cfs
in the 15-Mile-Reach.Duringextremelywetyearsthepeakexceedsthisrangewithout
augmentation. Current plans are to augment spring peak flows by as much as possible for up to
10 days,by bypassingreservoirinflows duringthepeak. AlthoughCoordinatedReservoir
Operations is required to meet Recovery Program goals, participation by individual facility
operatorsonayear-to-yearbasisis voluntary. A goalofCoordinatedReservoirOperationsis to
increaseboth themagnitudeanddurationofthespringpeak.

Thisyear,theRecoveryPrograminitiatedPhaseII ofspringpeakaugmentationthrougha
“CoordinatedManagementof ColoradoWaterDivision Number5 Facilities - PhaseII Study.”
The study is intended to assess water management facilities and operations that can be
coordinatedto benefitfish habitatprimarily duringthespringpeak. Thegoal is for project
sponsorsto satisfyprojectpurposes,but to utilize anyflexibility thatmayexist to enhancespring
flows for endangeredfish. Possibleoptionsincludenewprojects,long- andshort-termleasesor
deliveryagreementsandusingormovingwinter waterin excessoffish needsto meetwater
demandorfish needsduring thespring. Theintent is to provideadditionalwaterup to
approximately20,000acre-feet/yearofwaterfor springpeakflow enhancement,without
diminishingprojectyield orcausingprojectsponsorsto incur significantcosts. Whenadditional
waterofapproximately20,000acre-feetis available,it couldprovide 1,008cfsperdayfor a 10
day period.

2. HabitatDevelopmentandMaintenanceElement

Floodplainhabitatshavebeenidentifiedasimportantfor endangeredfishes,especiallythe
razorbacksucker. Thesehabitatshavebeenlost overtime dueto channelization,dikes, bank
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Table 1. Theestimatedbenefitsin acre-feetmadeavailablefrom theGrandValley Water
ManagementProjectandtheOrchardMesaCheckSettlement(GrandValley WaterManagement
ProjectEnvironmentalAssessment,September1998).

Years
Hydrologic
Type

Water
providedat
Palisade
Pipeline- not
protected

Legally protectedup to canal
capacity

Made
available
through
Municipal/
Recreation
Agreements

Naturalflow
waternot
protected

Normal 9,000 16,257 28,779 1,803

Wet 9,000 0 65,500 6,827

Dry 9,000 19,551 37,348 4,640

stabilization,andlower spring flows. One elementoftheRecoveryPrograminvolvesenhancing,
restoring,andprotectingnaturalfloodplainhabitats.An inventoryof thesehabitatswas
completedfor 871 miles oftheColorado,Green,Gurmison,Yampa,andWhite Rivers.
FloodplainhabitatsarebeingrestoredalongtheColoradoRiverto preparetheecosystemfor
reintroductionandreestablishmentofrazorbacksuckerpopulations.Two sitesalongthe
ColoradoRiverhavebeenrestoredby connectingbottomlandhabitatto theriver andshapingthe
habitatto facilitatedrainingduring low flow periodsto avoidharboringnormativefishes. One
project,at 29%Road(alsoknownasGardnerPond)involved partially filling in anold gravelpit
andconstructingaconnectionto theColoradoRiver. Ongoingstudiesareevaluatingtheuseof
gravelpit pondsthat havebeenreshapedto drainandbehaveasephemeralfloodplain habitatsfor
adultColoradopikemirmowandrazorbacksucker. Thespringof 1998wasthefirst of a3-year
evaluationperiod. IntensivesamplingwasdoneatGardnerPondandanadjacentpond,known
asPickupPond. A total of376 nativefish includingadultColoradopikeminnowwerecaptured
in thesetwo ponds.

Thesecondprojectis apartnershipeffort betweentheRecoveryProgram,theService,theCity of
GrandJunction,theRiverfrontCommission,andtheMesaCountySoil ConservationDistrict
locatedneartheconfluencewith theGunnisonRiver attheJarvissite. Prior to the 1950’sthis
sitewasa northernsidechannelto theColoradoRiver. In the SO’s it wasdikedoff from theriver
andminedfor gravel,thenthegravelpit wasusedasamunicipaldumpanddisposalsite for
uraniummill tailings. After thepit wasfilled in, thesitewasusedasanautosalvageyard. In the
late 1980’s,theCity ofGrandJunctionpurchasedthesiteandremovedall thejunk cars,thenthe
DepartmentofEnergyremovedall theradiologicalcontaminatedwaste,leavingthesitecloseto
theoriginal river elevation.To restorethesite,a notchhasbeenconstructedin thedikebetween
the river and the excavated area and the site has been shaped to drain during low water. A set
backdike wasconstructedto protectadjacentproperty. Duringhighwater,thesite is inundated
with water from the river and provides habitat for endangered fishes, and as the river drops,the
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sitedrains,so it is notayearroundpondthatsupportsnormativefishes. Thissitewill provide
shallowwarmwaterhabitatfor prespawningconditioningfor Coloradopikeminnowand
razorbacksucker. It providesaquietwaterrefugeandan abundantfood supplyduringspring
runoff.

Adobe Creek and Walter Walker State Wildlife Area are two floodplain sites used in an
evaluationof contaminantimpactson razorbacksuckerreproduction. Watercontrolstructures
wereconstructedin atertiarychannelatAdobeCreek,enablinga sectionofthis channelto be
isolatedandcontrolledfor this evaluationandfor possibleuseasagrow-outareafor larval
razorbacksuckersin thefuture. A watercontrolstructurealsowasconstructedat WalterWalker
allowing 100 cfsoffreshwaterfrom theriver to enterin anattemptto help lowerseleniumlevels
at thissite. This appearsto havebeensuccessful.

Two properties(181 acres)havebeenacquiredalong theColoradoRiverfor restoring
endangeredfish habitatin thefloodplain. Approximately13 propertiesarecurrentlyin various
stagesofthepre-acquisitionprocess.TheprioritiesalongtheColoradoRiverincludeseveral
gravelpit pondsandpartnershipswith localprivate,county,State,andFederalentities. The
RecoveryProgramwill continueto supportfunding andacquisitionofinterestin bottomlands
identifiedby the Serviceasneededfor recoveryoftheendangeredfish alongtheColoradoRiver.
Currentplansareto acquireinterestin up to 3,500acresofbottomlandhabitatalongtheUpper
ColoradoRiver in theGrandValley andalongtheGurmisonRiver. Propertieswill bepurchased
on awilling sellerbasis.

A secondcomponentofhabitatrestorationis constructionoffish passagewaysondamsand
diversionsthat haveblockedendangeredfish accessto importanthistoricalhabitat. These
barriershavefragmentedhabitatandpreventedaccessto spawning,feeding, andwinterhabitats.
Constructionofapassagewaywascompletedin January1998at theGrandValleyIrrigation
CompanyDiversionDam. It consistsofanotchin thedamanda seriesof poolsandriffles
immediatelybelow. This configurationofrockscreatespoolsandriffles in ascending
increments,andallows fish to swim upstreamandoverthedamduringperiodsoflow flow. Two
additional fishpassagesat Price-StubbandGrandValley ProjectDiversionDamsarecurrentlyin
theplanningandevaluationstage.Coloradopikeminnowno longeroccurabovethe Price-Stubb
Dam. PassageatthePrice-StubbDiversionDam is currentlyscheduledto becompletedin
September2000. If thedamremovaloption is chosen,theschedulecouldbedelayeduntil April
2002to accommodatecompletionofthePlateauCreekPipelineProjectby UteWater
ConservancyDistrict. Restorationof passageattheGovernmentHighline DiversionDamis
tentatively scheduled for completion during 2001.

3. NativeFishStockingElement

To achieverecoveryit is importantto maintainthegeneticintegrity ofwild andcaptive-reared
endangeredfishesandto preventirreversiblelossesofgeneticdiversity. Thegenetic
managementgoalsoftheRecoveryProgramareto preventimmediateextinction;to conserve
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geneticdiversity throughrecoveryefforts thatwill reestablishviablewild stocksby removingor
significantlyreducingfactorsthat causedpopulationdeclines;to maintaingeneticdiversity in
captive-reared endangered fish broodstock that is similar to that of the wild stock used as
founders;andto producegeneticallydiversefish for augmentationefforts.

Therazorbacksuckeris thehighestpriority for placingin refugeanddevelopingbroodstock
becauseofcontinuedpopulationdeclineandlow recruitment. A refugebroodstockof upper
ColoradoRiver razorbacksuckerstockis beingdevelopedandaugmentationstockinghasbeen
implementedin theGunnisonRiver andin theColoradoRiverbetweenRifle andPalisade.The
RecoveryProgrammaintainsrazorbacksuckersattheHorsethieffacility in theGrandValley asa
refugiaandfor developingbroodstock.Bonytailbroodstockarecurrentlymaintainedatthe
Service’sDexterNationalFishHatcheryandTechnicalCenter.OnestockoftheColorado
pikeminnowis beingdevelopedfortheaugmentationoftheupperColoradoRiver. Thehatchery
facilities in the GrandValley consistofbuildingsfor hatchingeggsandrearingyoung,and
holdingandgrowoutponds. Expansionofexisting facilities to becompletedin 1999 includeda
building to hatchandrearyoungColoradopikemmnnow. TheRecoveryProgramis in theprocess
ofobtainingadditionalpondsthat will be usedto grow bothrazorbacksuckersandColorado
pikemmnnow to a size suitable for stocking.

The Recovery Program has approved a stocking plan for the Colorado River that calls for
stocking102,1006- to 8-inchand30,60012-inchrazorbacksuckerin thespringandfall for
5 yearsin theRifle to DeBequeCanyonreachandfrom Palisadeto Stateline. Theapprovedplan
alsocallsfor stocking25,6004-inchand 12,8008-inchbonytailin thespringandfall for 5 years
in theColoradoRiver from Palisadeto Loma. Additionally, in thespringandfall, 800 6-inch
and400 10-inchColoradopikemmnnowarescheduledfor stockingfor 5 yearsin theColorado
River from Rifle to De Beque Canyon. Numbers to stock will likely be modified after the first
3 years based on an evaluation of stocking effectiveness. To date, 10,381 bonytail havebeen
stocked in the Colorado River in Professor Valley, Utah, and this stocking will continue for at
least 1 more year. Based on approved stocking plans, the Recovery Program intends to stock a
totalof 7,200 Colorado pikemirmow; 1,030,000razorbacksucker;and33,400bonytail into the
mainstem Colorado River from Rifle, Colorado, to Lake Powell, Utah. Stockingwill proceedin
accordancewith datesestablishedby theRecoveryProgramand/orincludedin theRecovery
ActionPlan.

4. NormativeFishControl

Regulationsandagreements

Normativefish in theColoradoRiversystemhavebeenidentifiedasamajorfactorin thedecline
oftheendangeredfishesbecausetheycompetefor foodandspaceandprey on endangeredfishes.
To preventfurtherintroductionof nonnativefish into thesystemandto reducethenumberof
normativefish in critical habitat,stockingregulationsandbaglimits in the StateofColorado
have been changed.
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In 1996,Proceduresfor stockingnormativefish speciesin theColoradoRiver wereapprovedby
the Recovery Program (USFWS1996). A Memorandum of Agreement implementing the
Procedures was signed September 5, 1996, between the Service and the States. The purposeof
the Procedures is to ensure that all future stocking of normative fish will be consistent with the
recovery of the endangered fishes. This agreement remains in effect through the life of the
Recovery Program.

OnJanuary14, 1999,theColoradoWildlife Commissionadoptedregulationsthatlimit the
stockingofprivateponds. Theintent andrestrictionsin theseregulationsareidenticalto the
Proceduresadoptedin 1996. Regulationsrestrictingstockingofprivatepondswill remainin
effectfor 4 years,atwhichtime theWildlife Commissionwill determineif theprocedureswere
effective. If theregulationsrestrictingthestockingofprivatepondsarerescinded,thenother
normativecontrol/removaleffortswill haveto be put in place.

Coloradohasremovedbaglimits on all normativewarmwatersportfisheswithin thecritical
habitatreachoftheColoradoRiver. Bag limits hadbeenin placefor all warmwatersportfish.
Theremovalofbaglimits mayincreasethenumbersofnormativefish removedfrom endangered
fish habitat. Coloradoalsohasagreedto closeriver reachesto anglingwhereandwhenangling
mortality is determinedto besignificantto nativefish.

Removalefforts

In orderto reducethenumberofnormativefishesin theColoradoRiversystem,severalremoval
programshavebeenput in place. Oneeffort removesnormativefish from pondsalongthe
ColoradoandGunnisonRiverswheremanyspeciesofnormativefishesreproduceandgrow.
Duringhighwaterevents,thesenormativefisheshaveaccessto orgetwashedinto theriver
wheretheycompletewith andpreyonnativefishes. Off channelpondsalongtheColoradoRiver
havebeenidentifiedasthesourceofmanyofthenormativesportfishesthatoccurin theriver and
in endangeredfish nurseryareas. Pondsin critical habitatin theColoradoRiver arebeing
identifiedfor reclamation.Pondreclamationcanincludecompleteremovalofnormativefish,
screeningpondsto preventescapementto theriver, and/orreshapingpondssothattheyno longer
supportyearroundhabitationby normativefish. Themosteffectiveandpracticableofthese
alternativeswill be implementedonacaseby casebasis. TheRecoveryProgramis reclaiming
up to 25 pondseachyearuntil all public andprivatepondsthatcanbe reclaimedarecompleted.
Theactualnumberofpondsto bereclaimedeachyearwill bedeterminedthroughrevisionofthe
currentPondReclamationscope-of-workaspartoftheRecoveryAction Plan. In 1998,the
ColoradoDivision ofWildlife reclaimed25 surfaceacresofponds;negotiatedwater
managementfor 5 pondsto facilitateseasonaldrying; andreduceddepthin 1 pondto promote
winterkill. This activity will continueaslongasdeemedappropriateby theRecoveryProgram.

Backwatershavebeenidentifiedasimportantnurseryhabitatfor Coloradopikemmnnowandother
nativefishes. Themajority ofthefishesfoundin backwatersarenormativecyprinidsand
centrarchids,andbiologistsbelievethatthesenormativefishescompetefor foodandspacewith
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nativefishes. Also, somespeciesof normativefisheseatthenativefishesandthis is believedto
bea reasonfor thedeclinein nativefishes. TheRecoveryProgramhasimplementednormative
fish removalefforts for smallnormativecyprinidsandcentrarchidsfrom backwatersandother
low velocity habitats.Removalefforts focuson trying to achievea decreasein numbersof small
minnowsprior to spawningby Coloradopikemmnnow. Someremovalmayneedto occurduring
razorbackspawning.Centrarchidssuchasgreensunfishandlargemouthbassarepredaciousand
impact endangered fish populations. These fish will be removedby contractorsfor theColorado
Division of Wildlife from low velocity habitats during the summer of each year for as long as
needed to attain viable endangered fish populations. Other normative fish collected while
targeting cyprinids and centrarchids also will be removed when encountered. The Colorado
Division of Wildlife will prepare and adopt a Colorado River Fisheries Management Plan that
will implementa moredetailednormativefish controleffort. Theplanwill be reviewedand
approvedby theRecoveryProgramandColoradoWildlife Commission.ThePlanwill be
finalizedandimplementedby the datesspecifiedin theRecoveryAction Plan.

5. Research,Monitoring,andDataManagementElement

Monitoring thestatusandtrendsin fish populationshasbeenan integralcomponentof the
RecoveryProgram.An interagencystandardizedmonitoringprogramwasestablishedin 1988.
TheISMP wasdesignedto annuallymeasurethecatchperunitof effortofhumpbackchuband
Coloradopikemmrmowat different life stages.Young-of-the-yearColoradopikemmnnoware
sampledby usingaseinein backwaters(zerovelocity habitat)in four largereachesoftheGreen
andColoradoRiversduringthefall. Subadultandadult Coloradopikemmnnowaresampledby
electrofishingin 13 reachesoftheYampa,Green,White, andColoradoRiversduringApril or
May. Humpbackchubsaremonitoredless intensivelyevery3 yearsin Black Rocksand
WestwaterCanyonsof theColoradoRiver. Trammelnetsareusedin theearlyfall to sample
subadult/adults.Morerecently,ISMP hasbeenexpandedto estimatepopulationsizes.A
populationestimateofColoradopikemmrmowin theupperColoradoRiverwasaround600 adults
in 1991-1994(OsmundsonandBurnham1996);apreliminaryestimateconductedin 1998
yieldedover 700 adults(USFWSunpublisheddata). Preliminarypopulationestimatesfor
humpbackchubare 1,500adultsin Black Rocks(Pfeiferet al. 1998)andapproximately7,000
adultsin WestwaterCanyon. A basinwide razorbacksuckermonitoringplanhasbeen
developedandwill includereachesof theColoradoRivercoincidentwith augmentationof these
populations.Monitoring will continueuntil thefish aredelisted.

TheServiceanticipatestheimplementationoftheRecoveryActionswill providea positive
populationresponsefor eachspecies. Informationfrom theISMP will beusedto determine
populationresponses.Populationstatusandtrendswill bedeterminedby thepopulation
indicatorsoutlinedin AppendixD. TheRecoveryProgramis currentlydevelopingrecovery
goalsfor thefour endangeredfish species.If apopulationmeetsorexceedstherecoverygoalsor
thegoalsdescribedin AppendixD forthatspecies,it will be consideredto exhibit apositive
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populationresponse.However,until theserecoverygoalsareestablished,trendsin certain
populationindices(AppendixD) will provideaninterim assessmentof a species’progress
towardrecovery.

6. Long-TermFunding

TheRecoveryProgramparticipantswill pursueandsupportintroductionof long-termfunding
legislationin the SenateandHouseofRepresentativesduringthe 106thCongress.The
legislationis to authorizecostsharedfunding for boththeSanJuanRiverandColoradoRiver
RecoveryPrograms.Thepurposeofthe legislationis to authorizeandprovidefunding forthe
implementationofall theRecoveryActivitiesoftheRecoveryProgramwithin thecurrently
establishedtime schedule.This legislationis essentialto the implementationoftheRecovery
Actionsdescribedabove. Thelegislationwill includeauthorizationfor bothcapitalandbase
funding.

TheRecoveryProgramparticipantsalsowill continueto pursueandsupportannualFederaland
Stateappropriationsandrevenues,asneeded,thatfund full implementationoftheRecovery
Actionsidentifiedwithin thisopinion. This includesbothcapitalfundingandannualbase
funding.

Capitalfunding is for planning,design,permittingorothercompliance,construction,
constructionmanagement,replacementoffacilities, andtheacquisitionofinterestsin landor
water,asnecessaryto carryout theRecoveryProgram. Thesecapitalitems includehatchery
additionsfor thegeneticconservationandpropagationoftheendangeredfishes,therestorationof
floodplainhabitat,fish passage,acquisitionofwaterfor instreamflows (waterleases),andthe
removalortranslocationofnormativefishes. Capital fundingof up to $62,000,000forthe
RecoveryProgramis to continuethroughtheyear2005. Theseactivitiesaresubstantiallycost
sharedwith non-Federalcontributionsby UpperBasinStatesandpowerusers.

Basefundingis for theoperationandmaintenanceof capitalprojects,implementationof
RecoveryActionsotherthancapitalprojects,monitoringandresearchto evaluatetheneedfor or
effectivenessofanyrecoveryaction, andprogrammanagement,asnecessaryto carryout the
RecoveryProgram. Basefundingalsoincludesannualfundingprovidedby theService,
Reclamation,Colorado,Utah, andWyoming underthetermsof the 1988Cooperative
Agreement. Basefunding forthe RecoveryProgramfrom powerrevenueswill be up to
$4,000,000peryear,adjustedfor inflation.

Existing andNewDepletions

Existingdepletionsanticipatedto continueinto thefuture,addressedin this biologicalopinion,
consistofReclamationandnon-Federaldepletionsasdescribedin theFederalactionon page1.
Existingprojectdepletionsaredefinedbelow. Only theamountofwaterthatwasdepletedasof
September30, 1995, is consideredanexistinguseordepletionof water,exceptasdefinedfor
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GreenMountainandRuediReservoirsbelow. Projectdepletionsabovethis levelareconsidered
“new” depletions.This would includedepletionsfrom new,asyet unbuilt projects,and
additionaldepletionoccurringafterSeptember30, 1995,from existing projects. Existing
depletionsshall remaincharacterizedas“existingdepletions”regardlessofany subsequent
change, exchange, or abandonment of thewaterrightsresultingin suchdepletions.Also,
existing depletions transferred to other facilities remain existing depletions so long as there is no
increasein theamountoftotal depletionsattributableto existingdepletions.

Existing depletionsaredefinedasfollows2:

a) existing depletions anticipated to continue into the future from the Upper Colorado
River Basin above the confluence with the Gunnison River arethosethatactually
occurred on or before September 30, 1995 (approximately 1 million acre-feet/year);

b) depletions associated with the total 154,645 acre-feet volume of Green Mountain
Reservoir,includingthepowerpool (which includes but is not limited to all ofthe20,000
acre-feetcontractpool andHistoricUser’sPool), andthe ColoradoBig-Thompson
Projectreplacementpool; and

c) depletionsassociatedwith RuediReservoirincludingbutnot limited to, RoundI sales
of7,850 acre-feet,RoundII salesof 17,000acre-feetasdiscussedin theService’s
biological opinionto ReclamationdatedMay 26, 1995,andasamendedon January6,
1999, andtheFryingpanArkansasProjectreplacementpool asgovernedby theoperating
principlesfor RuediReservoir,butexcluding21,650acre-feetfrom themarketableyield.

Newdepletionsaredefinedasaverageannualdepletionsfrom neworexistingprojectsoccurring
afterSeptember30, 1995,andexcludesexistingdepletionsasdefinedabove. New depletions
will be calculatedasa 10 yearmovingaverageasdeterminedby theCWCB andreportedto the
ServiceandRecoveryProgramby January1 ofeveryodd numberedyear(beginningJanuary1,
2001)asdescribedin AppendixB.

Waterusersthatchooseto usetheimplementationofRecoveryActionsundertheRecovery
ProgramforEndangeredSpeciesAct compliancewill be requiredto signaRecoveryAgreement
(AppendixE), exceptReclamationwill notberequiredto signtheseagreementsasdiscussed
laterin thisopinion. In theRecoveryAgreements,individualwateruserswill agreenot to take
any actionwhich wouldprobablypreventthe implementationoftherecoveryactionsofthe
RecoveryProgramandto takereasonableactionsrequiredto implementtherecoveryactions.
TheServiceanticipatesthatwateruserentitiescontrollinga majorityofexistingdepletionsabove
theGunnisonRiverwill sign RecoveryAgreementswithin 120daysofissuanceof thisbiological

2This definitionis for thepurposeofdefiningdepletions,apartof the Federalactionsubject

to consultation,andincludesas“existing depletions”somewaterfrom Reclamationfacilities that
is notcurrentlybeingdepletedorwaterthathasnot actuallybeendepleted.
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opinion,pendingreviewoftheopinionandapprovalof therecoveryagreementby their
governingbodies. SigningoftheRecoveryAgreementwill indicatesupportfor the
implementation ofrecoveryactionsidentifiedin thisopinion,andwill provideimmediate
coverage to those water users for incidental take. If water users choose not to signa recovery
agreement, they could not rely on theRecoveryProgramfor EndangeredSpeciesAct
compliance. Reasonable and prudent alternativesoutsidetheRecoveryProgramwouldhaveto
be developed.

Monetarycharges for projects to fund Recovery Actions which choose to rely on the Recovery
Programwill beassessedconsistentwith documentsestablishingtheRecoveryProgram
(USFWS1987). Existing andfutureReclamationprojectsremainexemptfrom thecharge
becausethey contributeannuallyto theRecoveryProgram. All othernewprojectproponents
undergoingindividual section7 consultationsfor depletionsgreaterthan 100 acre-feet/yearareto
pay the 1-time charge.Newprojectspay 10 percentatthetime Federalfundsorauthorizations
areobtainedandtheremainderprior to depletionsoccurring. Existingprojectsareto pay the
chargefor newdepletionswhichhaveoccurredsinceJanuary22, 1988. As additionalnew
depletionsoccurfrom existing facilities that will haveundergonesection7 in accordancewith
this biological opinion,adepletionchargewill be assessedandpaidprior to theactualdepletion.

The Servicewill continueto work with proponentsofnewwaterprojectsto minimizeproject
impactsandlook formutuallyagreeableopportunitiesto provideconditionsthatbenefitthe
endangeredfishes.TheServiceintendsto coordinatewith the leadFederalAgencyduringthe
NationalEnvironmentalPolicy Act processandconductinformal section7 consultation,as
appropriate.Thiswill reducethelikelihood ofreinitiationofconsultationon existingandother
newprojectsthat precedethesubjectproject.

STATUS OF THE SPECIESAND CRITICAL HABITAT

ColoradoPikeminnow

Species/CriticalHabitatDescription

TheColoradopikemmrmowis the largestcyprinidfish (minnow family) nativeto NorthAmerica
andit evolvedasthemainpredatorin theColoradoRiver system. It is anelongatedpike-like
fish that duringpredevelopmenttimes,mayhavegrownaslargeas6 feetin lengthandweighed
nearly100 pounds(BehnkeandBenson1983). Today,fish rarelyexceed3 feetin lengthor
weighmorethan18 pounds;suchfish areestimatedto be45-55 yearsold (Osmundsonet al.
1997). Themouthof thisspeciesis largeandnearlyhorizontalwith long slenderpharyngeal
teeth(locatedin thethroat),adaptedfor graspingandholdingprey. Thediet ofColorado
pikemmrmowlongerthan3 or4 inchesconsistsalmostentirelyofotherfishes(Vanicekand
Kramer 1969). Malesbecomesexuallymatureearlierandat asmallersizethando females,
thoughall arematureby aboutage7 and500 mm(20 inches)in length(Vanicekand Kramer
1969,Seethaler1978,Hamman1981). Adults arestronglycountershadedwith adark,olive
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back, and a white belly. Young are silvery and usually have a dark, wedge-shaped spot at the
base of the caudal fin.

Based on early fish collection records, archaeologicalfinds, andotherobservations,theColorado
pikeminnowwasoncefoundthroughoutwarmwaterreachesoftheentireColoradoRiverBasin
downto theGulfofCalifornia,andincluding reachesoftheupperColoradoRiver andits major
tributaries,theGreenRiver andits majortributaries,andtheGila Riversystemin Arizona
(Seethaler1978). Coloradopikemmnnowapparentlywereneverfoundin colder,headwaterareas.
Seethaler(1978)indicatesthatthe specieswasabundantin suitablehabitatthroughouttheentire
ColoradoRiverBasinpriorto the 1850’s. No historic recordsexistthatwould indicatehow far
upstreamColoradopikemmnnowonceoccurredin theColoradoRiver. Theonly reliableaccount
ofthespeciesoccurringupstreamofthePriceStubbDamnearPalisade,Colorado,is from a
Servicebiologistwho reportshavingcapturedColoradopikemirmow2-3 miles up PlateauCreek
while anglingtherearound1960(Bob Burdickpers.com.).

Critical habitatwasdesignatedin 1994within the 100-yearfloodplainoftheColorado
pikeminnow’shistoricalrangein thefollowing areaoftheupperColoradoRiver (59F.R. 13374).

Colorado.MesaandGarfieldCounties:andUtah.Grand.SanJuan.Wayne.andGarfield
Counties.TheColoradoRiver andits 100-yearfloodplainfrom theColoradoRiverBridgeat
exit 90 northoff Interstate70 in T. 6 5., R. 93 W., section16 (6th PrincipalMeridian)to North
Wash,including theDirty Devil armof LakePowellup to thefull pool elevation,in T. 33 S.,R.
14 E., section29 (SaltLakeMeridian).

TheServicehas identified water,physicalhabitat,andthebiologicalenvironmentastheprimary
constituentelementsofcritical habitat.This includesaquantityofwaterof sufficientquality that
is deliveredto aspecificlocationin accordancewith ahydrologicregimethatis requiredfor the
particularlife stagefor eachspecies.Thephysicalhabitatincludesareasof theColoradoRiver
systemthat areinhabitedorpotentiallyhabitablefor usein spawningandfeeding,asanursery,or
serveascorridorsbetweentheseareas.In addition,oxbows,backwaters,andotherareasin the
100-yearfloodplain,wheninundated,provideaccessto spawning,nursery,feeding,andrearing
habitats.Foodsupply,predation,andcompetitionareimportantelementsofthebiological
environment.

StatusandDistribution

Coloradopikemmrmowwerehistorically distributedthroughoutwarmwaterreachesofthe
ColoradoRiver Basinfrom Wyoming andColoradosouthto theGulfof California. By the
1970’stheywereextirpatedfrom theentire lowerbasin(downstreamofGlenCanyonDam)and
from portionsoftheupperbasinasaresultofmajoralterationsto theriverineenvironment.
Havinglost some75-80percentof its formerrange,theColoradopikemmnnowwasfederally
listed asanendangeredspeciesin 1967(Miller 1961,Moyle 1976,Tyus 1991,Osmundsonand
Burnham1998).



21

Coloradopikemmnnowarepresentlyrestrictedto theUpperColoradoRiverBasinandinhabit
warmwaterreachesoftheColorado,Green,and SanJuanRiversand associatedtributaries. The
speciesinhabitsabout350 miles ofthemainstemGreenRiver from its confluencewith the
ColoradoRiverupstreamto themouthoftheYampaRiver. In theYampaRiver, its range
extendsupstreaman additional 160 miles. Coloradopikemmnnowalsooccurin the lowermost
104 milesof theWhite River, anothertributaryto theGreenRiver. In themainstemColorado
River, distributionofthespeciesextends201 milesupstreamfrom theupperendofLakePowell
to Palisade,Colorado(Tyus 1982).

Major declinesin Coloradopikemmrmowpopulationsoccurredduring thedam-buildingeraof the
1930’sthroughthe 1960’s. BehnkeandBenson(1983)summarizedthedeclineofthenatural
ecosystem,pointingout thatdams,impoundments,andwaterusepracticesdrasticallymodified
theriver’s naturalhydrologyandchannelcharacteristicsthroughouttheColoradoRiver Basin.
Damson the mainstembrokethenaturalcontinuumoftheriver ecosysteminto aseriesof
disjunctsegments,blockingnativefish migrations,reducingtemperaturesdownstreamofdams,
creatinglacustrinehabitat,andprovidingconditionsthatallowedcompetitiveandpredatory
normativefishesto thrivebothwithin the impoundedreservoirsandin themodified river
segmentsthat connectthem. Thehighly modified flow regimein thelowerbasincoupledwith
theintroductionofnormativefishesdecimatedpopulationsofnativefish.

Major declinesof nativefishesfirst occurredin the lowerbasinwherelargedamswere
constructedfrom the 1930’s throughthe 1960’s. In theupperbasin,thefollowing majordams
werenot constructeduntil the 1960’s: Glen CanyonDam on themainstemColoradoRiver,
FlamingGorgeDamontheGreenRiver,NavajoDamon theSanJuanRiver, andtheAspinall
Unit Damson theGunnisonRiver. To date,somenativefish populationsin theUpperBasin
havemanagedto persist,while othershavebecomenearlyextirpated.River segmentswhere
nativefish havedeclinedmoreslowly thanin otherareasarethosewherethehydrologicregime
mostcloselyresemblesthenaturalcondition,whereadequatehabitatfor all life phasesstill
exists,andwheremigrationcorridorsareunblockedandallow connectivityamonglife phases.

In themainstemColoradoRiver,themagnitudeof springflows hasdeclinedby 30-45 percent
sincetheearlypartofthecentury(OsmundsonandKaeding1991,VanSteeter1996,Pitlick et al.
1999). Suchflow reductionnegativelyaffectsColoradopikemmnnowin fourways: (1)reducing
theriver’s ability to build andcleancobblebarsfor spawning;(2) reducingthedilution effect for
waterbornecontaminantsfrom urbanandagriculturalsourcesthatmayinterferewith
reproductivesuccess;(3) reducingtheconnectivityofmain-channelandbottomlandhabitats
neededfor habitatdiversityandproductivity; and(4) providingamorebenignenvironmentfor
normativefish andinvasivenormative,bank-stabilizingshrubs(saltcedar)to persistandflourish
(OsmundsonandBurnham1998). In general,theexisting habitathasbeenmodified to theextent
that it impairsessentialbehaviorpatterns,suchasbreeding,feeding,andsheltering.

OsmundsonandBurnham(1998)summarizedthestatusandtrendoftheColoradoRiver
populationofColoradopikeminnow. They foundthatnumberswerelow butnewindividuals
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wereactivelyrecruitingto theadultpopulation,andrecruitmentlargely occursin pulsesfrom
infrequentstrongyearclasses.Theseinvestigatorsconcludedthatlow adultnumbersand
infrequentpulsedrecruitmentmakethis populationvulnerableto extirpationovertime from both
natural fluctuationsin numbersaswell asfrom continuedchangesin habitat.

Life History

Thelife-history phasesthatappearto bemostcritical for theColoradopikeminnowinclude
spawning,egg hatching,developmentof larvae,andthefirst yearof life. Thesephasesof
Coloradopikemmrmowdevelopmentaretiedcloselyto specifichabitatrequirements.Natural
spawningof Coloradopikeminnowis initiatedon thedescendinglimb oftheannualhydrograph
aswatertemperaturesapproachorexceed20°C (VanicekandKramer1969,Hamman1981,
Hayneset al. 1984,Tyus 1990,McAdaandKaeding1991). Temperatureat initiation of
spawningvariessomewhatby river: in theGreenRiver,spawningbeginsastemperaturesexceed
20-23°C; in theYampaRiver, 16-23°C (Bestgenet al. 1998); in theColoradoRiver, 18-22°C
(McAdaandKaeding1991). Spawning,bothin thehatcheryandundernaturalriverine
conditions,generallyoccursin a2-monthtime framebetweenlateJuneandlate August.
However,in thenaturalsystem,sustainedhigh flowsduringwetyearsmaysuppressriver
temperaturesandextendspawninginto September(McAdaandKaeding1991). Conversely,
duringlow flow years,whenthewaterwarmsearlier,spawningmaycommencein mid-June.

Temperaturealsohasaneffecton eggdevelopmentandhatchingsuccess.In the laboratory,egg
developmentwastestedatfive temperaturesandhatchingsuccesswasfoundto be highestat
20°C, lowerat 25°C, andmortality was100 percentat 5, 10, 15, and30°C. In addition,larval
abnormalitiesweretwiceashighat 25°C thanat 20°C (Marsh 1985).

Experimentaltestsoftemperaturepreferenceofyearling(BlackandBulkley 1985a)andadult
(Bulkley et al. 1981)Coloradopikemirmowindicatedthat250 C wasthemostpreferred
temperaturefor bothlife phases.Additional experimentsindicatedthatoptimumgrowthof
yearlingColoradopikemirmowalsooccursattemperaturesnear25°C (BlackandBulkley
1985b). Althoughnosuchtestswere conductedusingadults,thetestswith yearlingssupported
theconclusionsofJobling(1981)thatthefinal thermalpreferendumprovidesa goodindication
ofoptimumgrowthtemperature,i.e.,25°C.

Most informationonColoradopikeminnowreproductionwasgatheredfrom spawningsiteson
thelower20 miles oftheYampaRiver andin GrayCanyonon theGreenRiver (Tyusand
McAda 1984;Tyus 1985;Wick eta! 1985;Tyus 1990). Coloradopikeminnow spawnafterpeak
runoffsubsidesandis probablytriggeredby severalinteractingvariablessuchasphotoperiod,
temperature,flow level, andperhapssubstratecharacteristics.Spawninggenerallyoccursfrom
late Juneto mid-Augustwith peakactivity occurringwhenwatertemperaturesarebetween180

and 23°C (Haynesetal. 1984;Archer et al. 1985;Tyus 1990,Bestgenetal. 1998).
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Spawninghasbeenconfirmedin theColoradoRiverby thepresenceofColoradopikemmnnow
larvaein all yearssampled.Larvaearedistributedthroughouttheriver althoughmosthavebeen
founddownstreamofGrandJunction(McAdaand Kaeding1991,OsmundsonandBurnham
1998). Aggregationsof ripeadultshavebeenfoundnearClifton andGrandJunction,Colorado
andneartheColorado-Utahstateline (OsmundsonandKaeding1989,McAda andKaeding
1991,USFWSunpublisheddata). Suitablespawninghabitat(definedbelow) in theColorado
River nearCataractCanyon,ProfessorValley, andupstreamfrom theDoloresRiverconfluence
indicatespawningmayoccurin orneartheseareasaswell (Archeret a!. 1985;Valdez1990).

Known spawningsitesin the YampaRiver arecharacterizedby riffles orshallowrunswith
well-washedcoarsesubstrate(cobblecontainingrelatively deepinterstitialvoids (for egg
deposition)in associationwith deeppoolsor areasofslow laminarflow usedasstagingareasby
adults(Lamarraetal. 1985,Tyus 1990). Recentinvestigationsataspawningsite in theSanJuan
Riverby BliesnerandLamarra(1995)andatonein theupperColoradoRiver(USFWS
unpublisheddata)indicatea similarassociationofhabitats. Themostuniquefeatureat thesites
actuallyusedfor spawning,in comparisonwith otherwisesimilar sitesnearby,is thedegreeof
loosenessofthecobblesubstrateandthedepthto whichtherocksaredevoidoffine sediments;
this appearsconsistentatthesites in all threerivers (Lamarraet al. 1985,BliesnerandLamarra
1995).

Dataindicatesthat cleancobblesubstratesthatprovideinterstitialspacesforeggsarenecessary
for spawningandeggincubation(TyusandKarp 1989). Severalstudieson thecobblecleaning
processhavebeenconductedat aknownspawninglocationin YampaCanyon. O’Brien (1984)
studiedthehydraulicandsedimenttransportdynamicsofthecobblebarwithin theYampaRiver
spawningsiteandduplicatedsomeofits characteristicsin a laboratoryflume study. O’Brien
(1984)concludedthat incipientmotion ofthecobblebedis requiredto cleancobblesfor
spawningandestimatedthatthis takesdischargesof about21,500cfs. However,Harveyet a!.
(1993)concludedthatsinceflows requiredfor incipientmotionofbedmaterialarerare(20year
returnperiodevent)andspawningoccursannually,anotherprocessmustbe cleaningthecobbles.
Theirstudy foundthat in YampaCanyonrecessionalflows routinelydissectgravelbarsand
therebyproducetertiarybarsofcleancobbleatthebaseof theriffles. Thesetertiarybarsare
usedby Coloradopikemmnnowfor spawning.Theimportanceofhighmagnitude,low frequency
dischargesis in formingandmaintainingthemidchannelbars. Dissectionofbarswithout
redepositionby highmagnitudeflows would leadto conditionswherespawninghabitatis no
longeravailable(Harveyetal. 1993).

It is unknownwhethertertiarybarssimilar to thoseusedfor Coloradopikeminnowspawningin
YampaCanyonareavailablein the 15-Mile ReachoftheColoradoRiver. There,significant
motionofbedmaterialoccursat nearbankfull dischargeof22,000cfs (VanSteeter1996).
Theseflowsoccuron averageoncein 4 years. VanSteeter(1996)concludedthat flows ofthis
magnitudeareimportantbecausetheygenerallyremovefine sedimentfrom thegravelmatrix
whichmaintainsthe invertebratecommunityandcleansspawningsubstrate.
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Althoughthe locationofspawningareasin theColoradoRiveris notasdefinedasin theYampa
River, theannualpresenceoflarvaeandyoung-of-the-yeardownstreamoftheWalkerWildlife
Area,in theLomato Black RocksreachandneartheconfluenceoftheDoloresRiver,
demonstratesthat spawningoccurseveryyear. OsmundsonandKaeding(1989,1991)reported
thatwatertemperaturesin theGrandJunctionareaweresuitablefor Coloradopikemmnnow
spawning.In 1986, ayearofhigh runoff, suitabletemperaturesfor spawning(20°C) occurredin
mid-August;in 1989,ayearof low runoff, themeantemperaturereached20°C during thelast
weekofJune.Tyus (1990)demonstratedthatColoradopikemmnnowoftenmigrateconsiderable
distancesto spawnin theGreenandYampaRivers,andsimilar thoughmorelimited movement
hasbeennotedin themainstemColoradoRiver (McAdaandKaeding1991).

Collectionsoflarvaeandyoung-of-yeardownstreamofknownspawningsitesin theGreenand
YampaRiversindicatesthatdownstreamdrift of larval Coloradopikemmrmowoccursfollowing
hatching(Hayneset al. 1984;Nesleret a!. 1988;Tyus 1990,Tyus andHaines1991). During
their first yearoflife, Coloradopikemmrmowpreferwarm, turbid, relativelydeep(averaging
1.3 feet)backwaterareasof zerovelocity (TyusandHaines1991). After about1 year,youngare
rarelyfoundin suchhabitats,thoughjuvenilesand subadultsareoften locatedin largedeep
backwatersduring springrunoff(USFWS,unpublisheddata;OsmundsonandBurnham1998).

LarvalColoradopikemmnnowhavebeencollectedin theGunnisonRiverup-anddownstreamof
theRedlandsDiversionDam(Anderson1998;OsmundsonandBurnham1998). Burdick(1997)
reportsthatthecaptureoflarval Coloradopikemirmowin 1995and 1996upstreamof the
RedlandsDiversionDam coupledwith aggregationsofadultfish duringthespawningseason
confirmsthat spawningoccursupstreamof thedam.

Informationon radio-taggedadult Coloradopikemmnnowduring fall suggeststhat fish seekout
deepwaterareasin theColoradoRiver(Miller et a!. 1982, OsmundsonandKaeding1989),asdo
manyotherriverine species.River pools,runs,andotherdeepwaterareas,especiallyin
upstreamreaches,areimportantwinter habitatsfor Coloradopikemmnnow(Osmundsonet al.
1995).

Very little informationis availableon theinfluenceofturbidity on theendangeredColorado
Riverfishes. OsmundsonandKaeding(1989)foundthat turbidity allowsuseofrelatively
shallowhabitatsostensiblyby providingadultswith neededcover;this allowsforagingand
restingin areasotherwiseexposedto avianor landpredators.TyusandHaines(1991)foundthat
youngColoradopikemmnnowin theGreenRiver preferredbackwatersthatwereturbid. Clear
conditionsin theseshallowwatersmight exposeyoungfish to predationfrom wadingbirds or
introduced,sight-feeding,piscivorousfish. It is unknownwhethertheriver wasasturbid in the
pastasit is today. Fornow, it is assumedthattheseendemicfishesevolvedundernatural
conditionsof highturbidity; thereforetheretentionofthesehighly turbidconditionsis probably
an importantfactorin maintainingtheability of thesefish to competewith nonnativesthat may
nothaveevolvedundersimilarconditions.
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PopulationDynamics

OsmundsonandBurnham(1998)estimatedthepopulationofadultandsubadultColorado
pikeminnowin theColoradoRiver (from Palisadeto theconfluencewith theGreenRiver)to be
600-650individualsduring1991-1994.Thisestimateequatesto an averageof4.0-4.2fish per
mile aboveWestwaterCanyon,and3.1-3.4fish permile belowWestwaterCanyonbut thefish
arenot distributedequallyin all partsoftheriver. Preliminaryestimatesfrom a 1998survey
indicatethatthepopulationhasincreasedto about750 subadultsandadultsin theColorado
River(USFWSunpublisheddata).

Coloradopikeminnowreproduceeachyear;however,strongyearclassesarerelativelyrare
(OsmundsonandBurnham1998). A distinctincreaseofsubadultfish wasfoundbelowMoab in
1991andwithin afewyearsthesefish weredistributedthroughouttheColoradoRiver.
OsmundsonandBurnham(1998)concludedthatthesefish weretheresultofoneormorestrong
yearclassesproducedduringthemid-i 980’s. McAdaandRye! (1999)haveidentifiedanother
strongyear-classthat occurredin 1996. In bothcases,thecommonhydrologicconditionsthat
ledto successfulreproductionandfirst yearsurvivalwasa springandsummerofmoderately
high flows following ayearofexceptionallyhighflood flows (McAdaandRye! 1999).

Analysisof Species/CriticalHabitatLikely to be Affected

TheGrandValley areais occupiedyearroundby Coloradopikeminnow. The 15-Mile Reachis
thesectionoftheColoradoRiverextendingfrom theconfluenceoftheGunnisonRiver upstream
to the GrandValley IrrigationCompanyDiversionDam. It hasbeenidentifiedasimportant
habitatfor Coloradopikeminnow. Not only aredensitiesofpikeminnowespeciallyhighthere
(Figure 1), but theaveragesizeofthefish thereis largerthanin anyotherportionofthe
ColoradoRiver(Figure2).

Radio-telemetrystudiesshowupstreamand downstreammovementofadultColorado
pikeminnowin themainstemColoradoRiver (McAdaandKaeding1991). Themostdramatic
movementwasexhibitedby afish implantedwith a radiotransmitteratGypsumCanyonin upper
LakePowell onApril 5, 1982. Thefish wascontactednextin the lowerCataractCanyonareaon
July 9, 1982. Thenextcontactwasmadeabovethe BlackRocksareaofRuby Canyon,some160
miles upstream.Themovementwasaccomplishedin 41 daysandis believedto be relatedto
spawning.At theendofSeptember1982,this fish waslocatedin the 15-Mile Reach(river mile
178),nearly200 river miles from its furthestdocumenteddownstreamlocation.

Otherradio-taggedfish in theColoradoRiver havenotdisplayedsuchdramaticmigratory
behavior.Radio-telemetrystudiesconductedduring 1982-1989,which focusedon upstream
reachesofthe ColoradoRiver in andaroundtheGrandValley,providethebestindicationof use
ofthe 15-Mile ReachabovetheconfluenceoftheGunnisonRiver. Movementofthesefish
duringa field seasonwasgenerallylimited to 25-30 miles (OsmundsonandKaeding1989,
McAdaandKaeding1991).
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Figure 1. Distribution ofadultColoradopikeminnow(>500 mmlong) in theColoradoRiver.
Catchrates(fish permile) wereaveragedacrosssampling(electrofishingandtrammelnetting)
passesin eachyearandthesevaluesfrom 5 years(1991-1994and 1998)wereaveraged.See
OsmundsonandBurnham(1998)for samplingmethodologyandOsmundson(1999)for strata
locations. The 15-Mile Reachis strata9.

Figure2. Sizedistributionofsubadultandadult Coloradopikeminnowin theColoradoRiver
basedonelectrofishingandtrammelnettingresults. Lengthswereaveragedby 25-Mile Reach
within yearsandreachmeanswerethenaveragedacrossyears(1991-1994and1998). The
15-Mile Reachis miles 171 - 185.
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During 1986-1988, 17 adultColoradopikeminnowwerecapturedin the 15-Mile Reachduring
April-Juneandradio-tagged.Thefish exhibitedadiversityof localizedmovementsthroughout
theGrandValleybut spentamajorpartof theirtime in the 15-Mile Reach.Two remainedin the
reachthroughouttheestimatedspawningperiod(OsmundsonandKaeding1989).

In a studyby McAdaandKaeding(1991),asuspectedprespawningaggregationofadult
Coloradopikeminnowwasobservedin mid-Julyof 1982atriver mile 178.3in the 15-Mile
Reach.In thefirst observation,threeradio-taggedfish weretrackedto oneriverinepooiarea,
andnineadultsat ornearspawningconditionwerethencapturedthereafterlimited netsampling
efforts. Theaggregationoccurredafew daysaftermeandaily watertemperaturehadreached
200 C andduringatime whenrunoff flows weredroppingoff sharply. A secondaggregationwas
notedat river mile 175.3, 12 daysafterthe initial observation.Drifting trammelnetsthroughan
areaoccupiedby two fish equippedwith transmittersyieldedan additionalmaleColorado
pikeminnowin spawningcondition. Duringthis sametime period,anadultfemalewascaptured
nearriver mile 175 thatweighednearly1 poundmorethanwhenpreviouslycapturedamonth
earlier,suggestingthedevelopmentofspawning(gravid)condition. Two Coloradopikeminnow
larvaeweresubsequentlycollectedwithin the 15-Mile Reach.

During4 years(1982-1985)of larval samplingthroughouttheGrandValley, 100 larval
pikeminnowwerecollectedwith fine-meshhandnetsfrom thetwo ColoradoRiver reaches
immediatelyupstreamanddownstreamofits confluencewith theGunnisonRiver (McAdaand
Kaeding1991). Althoughthesamplingeffortwassimilar in thetwo river reaches,98 percentof
the larvalcapturesoccurreddownstreamoftheGunnisonRiver confluence.Only two (2
percent)ofthe larvaewerecollectedfrom theupstreamreach.Theseobservationsmayindicate
thatmostfish werespawnedin thedownstreamreachor thatthe larvaeweredepositedin the
upstreamreachanddrifteddownstreamto theareawheremostof thecaptureswererecorded.In
1995,drift netssetin the lowerportionofthe 15-Mile Reachcaptured3 Coloradopikeminnow
larvae(Anderson1998).

No postlarvalyoung-of-yearColoradopikeminnowgreaterthan25 mm total lengthwere
collectedfrom abovetheGunnisonRiverconfluencein fall collectionsfrom 1986-1994;
however,oneyearling-sizedindividual wascapturedtherein 1986(OsmundsonandBurnham
1998). A total of 122 Coloradopikeminnowwerecollectedin the31-MileReachdownstreamof
theconfluenceoftheGunnisonRiverduring 1982-1996(McAdaandRyel 1999). The
1982-1984catchrateofyoung-of-yearColoradopikeminnowin the 10-Mile Reachimmediately
downstreamoftheconfluenceoftheGunnisonRiver(river miles 160-170)warranted
classificationofthis reachasa “Young-of-YearNursery Area” by theBasinBiology
Subcommittee(USFWS1984).

Catchratesofadult (> 500 mmlong) Coloradopikeminnowin the 15- and18-Mile Reachesof
theGrandValley aresignificantly higherthanin anyotherportionoftheColoradoRiver
(Figure1). In the 15-Mile Reach,adultsaremostabundantduringspring in a 1.3-milesegment
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betweenriver miles 174.4and 175.7,particularly in two gravel-pitpondsthatwereaccessible
duringhighflows. Someofthepikeminnowcapturedfrom onepondin 1986werewell
tuberculatedby June3, whennearbyriver temperatureswereonly 10-13°C (L. Kaedingpers.
corn.). It hasbeenhypothesizedby someinvestigatorsthat additionalthermalunits,abovethose
providedin themainstream,areimportantin increasingannualgrowthratesandperhapsin
gonadalmaturation.If this is true,thenaccessto theseshelteredoff-channelpoolsmaybevery
importantin increasingratesofsurvivalandsuccessfulspawningin theupperreachesofthe
ColoradoRiver. Historically, bottomlandsthatroutinely floodedduringthespringrunoffperiod
wouldhaveprovidedthesewarmproductivehabitats;in recentyears,floodedgravelpits may
providetheonly comparablehabitat.

Althoughthe river downstreamoftheGrandValleyalso supportsadultColoradopikeminnow,
theprimaryimportanceofthesedownstreamreachesis in providingnurseryareasfor larvaeand
rearingareasforjuveniles. Concentrationsoflarvaeandyoung-of-yearoccurin backwatersin
the65-mile, low-gradientreachbetweenMoab,Utah,andtheconfluencewith theGreenRiver
(McAdaetal. 1994). ThesebackwatersareespeciallyimportantduringtheColorado
pikeminnow’scritical first yearoflife. Juvenilesdwell in thesedownstreamreachesuntil they
are5 ormoreyearsold. Thenmanybeginextensiveupstreammigrationsseekinghabitatsmore
suitedto needsof subadultsandadults(Osmundsonet a!. 1998). Theentireriver, from the
confluencewith theGreenRiverupstreamto Palisade,Colorado,providesimportanthabitatfor
sub-andyoungadults.

RazorbackSucker

Species/CriticalHabitatDescription

Therazorbacksucker,anendemicspeciesuniqueto theColoradoRiver Basin,washistorically
abundantandwidelydistributedwithinwarmwaterreachesthroughouttheColoradoRiver Basin.
Therazorbacksuckeris theonly suckerwith anabruptsharp-edgeddorsalkeelbehindits head.
It hasalargefleshysubterminalmouththatis typical ofmostsuckers.Adults oftenexceed3 kg
(6 pounds)in weightand600 mm (2 feet)in length.

Historically, razorbacksuckerswerefound in themainstemColoradoRiverandmajortributaries
in Arizona,California,Colorado,Nevada,New Mexico,Utah, Wyoming, andin Mexico (Ellis
1914;Minckley 1983). Bestgen(1990)reportedthatthis specieswasonceso numerousthat it
wascommonlyusedasfoodby earlysettlersand,further,thatcommerciallymarketable
quantitieswerecaughtin Arizonaasrecentlyas1949. In theUpperBasin, razorbacksuckers
werereportedin theGreenRiver to be very abundantnearGreenRiver, Utah, in the late 1800’s
(Jordan1891). An accountin OsmundsonandKaeding(1989)reportedthatresidentsliving
alongtheColoradoRivernearClifton, Colorado,observedseveralthousandrazorbacksuckers
duringspringrunoffin the 1930’sandearly 1940’s. In theSanJuanRiverdrainage,Plataniaand
Young(1989)relayedhistoricalaccountsof razorbacksuckersascendingtheAnimasRiverto
Durango,Colorado,aroundtheturn ofthecentury.
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A markeddeclinein populationsofrazorbacksuckerscanbe attributedto constructionofdams
andreservoirs,introductionofnonnativefishes,andremovalof largequantitiesofwaterfrom the
ColoradoRiversystem. Damson themainstemColoradoRiverandits majortributarieshave
segmentedtheriver system,blocking migrationroutes. Damsalsohavedrasticallyalteredflows,
temperatures,andchannelgeomorphology.Thesechangeshavemodifiedhabitatsin manyareas
sothattheyareno longersuitablefor breeding,feeding,orsheltering. Major changesin species
compositionhaveoccurreddueto theintroductionofnumerousnonnativefishes,manyof which
havethriveddueto man-inducedchangesto thenaturalriverinesystem.

Critical habitatwasdesignatedin 1994within the100-yearfloodplainof therazorbacksucker’s
historicalrangein the following areaof theupperColoradoRiver (59F.R. 13374). Theprimary
constituentelementsarethesameascritical habitatfor Coloradopikeminnowdescribed
previously.

Colorado.MesaandGarfieldCounties. TheColoradoRiver andits 100-yearfloodplain
from ColoradoRiverBridgeatexit 90 northoff Interstate70 in T. 6 S.,R. 93 W., section
16 (6th PrincipalMeridian)to WestwaterCanyonin T. 20 S., R. 25 E., section12 (Salt
LakeMeridian)including theGunnisonRiverandits 100-yearfloodplain from the
RedlandsDiversionDamin T. 1 5., R. I W., section27 (Ute Meridian)to theconfluence
with theColoradoRiver in T. 1 S.,R. 1 W., section22 (Ute Meridian).

Colorado.DeltaandMesaCounties. TheGunnisonRiver andits 100-yearfloodplain
from theconfluencewith theUncompahgreRiver in T. 15 S.,R. 96 W., section11(6th
PrincipalMeridian)to RedlandsDiversionDam in T. 1 S.,R. 1 W., section27 (Ute
Meridian).

Utah.Grand.SanJuan.Wayne.andGarfieldCounties.TheColoradoRiverandits
100-yearfloodplain from WestwaterCanyonin T. 20 S.,R. 25 E., section12 (SaltLake
Meridian)to full pooi elevation,upstreamofNorthWash,andincluding theDirty Devil
armofLakePowell in T. 33 S.,R. 14 E., section29 (SaltLakeMeridian).

StatusandDistribution

Thecurrentdistributionandabundanceoftherazorbacksuckerhavebeensignificantly reduced
throughoutthe ColoradoRiver system,dueto lackofrecruitmentto theadultpopulation(McAda
1987;McAdaandWydoski 1980;HoldenandStalnaker1975; Minckley 1983;Marshand
Minckley 1989; Tyus 1987). Theonly substantialpopulationexistsin LakeMohavewith an
estimatedpopulationof25,000adultrazorbacksuckersin 1995 (ChuckMinckley pers.corn.)
downfrom anearlierestimateof60,000adult razorbacksuckers(Minckleyet a!. 1991). Theydo
notappearto besuccessfullyrecruiting. While limited numbersof razorbacksuckerspersistin
otherlocationsin the lowerColoradoRiver,theyareconsideredrareor incidentaland maybe
continuingto decline.
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In theUpperBasin,aboveGlenCanyonDam, razorbacksuckersarefoundin limited numbersin
bothlentic andlotic environments.Thelargestpopulationofrazorbacksuckersin theUpper
Basinis foundin theupperGreenRiver andlower YampaRiver (Tyus 1987). LaniganandTyus
(1989)estimatedthatfrom 758to 1,138razorbacksuckersinhabittheupperGreenRiver.
Moddeet al. (1996)reportno significantdecreasein thepopulationbetween1982and 1992,and
thecontinuedpresenceoffish smallerthan480 mmduring thestudyperiodsuggestsomelevel
ofrecruitment. In theColoradoRiver,mostrazorbacksuckersoccurin theGrandValley area
nearGrandJunction,Colorado;however,theyareincreasinglyrare. OsmundsonandKaeding
(1991)reportthatthenumberofrazorbacksuckercapturesin theGrandJunctionareahas
declineddramaticallysince1974. In 1991 and 1992,28 adultrazorbacksuckerswerecollected
from isolatedpondsadjacentto theColoradoRiver nearDeBeque,Colorado(Burdick 1992).
Theexistinghabitathasbeenmodifiedto theextentthat it impairsessentialbehaviorpatterns,
suchasbreeding,feeding,andsheltering.

Razorbacksuckersarein imminentdangerof extirpationin thewild. Therazorbacksuckerwas
listedasendangeredOctober23, 1991 (56FR 54957).As Bestgen(1990)pointedout:

“Reasonsfor declineofmostnativefishesin theColoradoRiver Basinhavebeen
attributedto habitatlossdueto constructionofmainstreamdamsand subsequent
interruptionoralterationofnaturalflow andphysio-chernicalregimes,inundationofriver
reachesby reservoirs,channelization,waterquality degradation,introductionof
nonnativefish speciesandresultingcompetitiveinteractionsorpredation,andother
man-induceddisturbances(Miller 1961,Josephet al. 1977, BehnkeandBenson1983,
CarlsonandMuth 1989,Tyus andKarp 1989). Thesefactorsarealmostcertainlynot
mutuallyexclusive,thereforeit is oftendifficult to determineexactcauseandeffect
relationships.”

Thevirtual absenceofany recruitmentsuggestsacombinationofbiological, physical,andlor
chemicalfactorsthatmaybeaffectingthesurvivalandrecruitmentofearlylife stagesof
razorbacksuckers.Within theUpperBasin,recoveryeffortsendorsedby theRecoveryProgram
includethecaptureandremovalof razorbacksuckersfrom all knownlocationsfor genetic
analysesanddevelopmentofdiscretebroodstocksif necessary.Thesemeasureshavebeen
undertakento developrefugiapopulationsoftherazorbacksuckerfrom thesamegenetic
parentageastheirwild counterpartssuchthat, if thesefish aregeneticallyuniqueby subbasinor
individual population,thenseparatestockswill beavailablefor futureaugmentation.Such
augmentationmaybeanecessarystepto preventtheextinctionofrazorbacksuckersin theUpper
Basin.

Life History

McAdaandWydoski (1980)andTyus(1987)reportedspringtimeaggregationsof razorback
suckersin off-channelhabitatsandtributaries;suchaggregationsarebelievedto be associated
with reproductiveactivities. Tyus andKarp (1990)andOsmundsonandKaeding(1991)reported
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off-channelhabitatsto bemuchwarmerthanthemainstemriver andthatrazorbacksuckers
presumablymovedto theseareasfor feeding,resting,sexualmaturation,spawning,andother
activitiesassociatedwith theirreproductivecycle. Priorto constructionoflargemainstemdams
andthesuppressionofspringpeakflows, low velocity,off-channelhabitats(seasonallyflooded
bottomlandsandshorelines)werecommonlyavailablethroughouttheUpperBasin(Tyusand
Karp 1989;OsmundsonandKaeding1991). Damschangedriverineecosystemsinto lakesby
impoundingwater,which eliminatedtheseoff-channelhabitatsin reservoirs.Reductionin
springpeakflows eliminatesorreducesthefrequencyofinundationofoff-channelhabitats. The
absenceoftheseseasonallyfloodedriverinehabitatsis believedto bealimiting factorin the
successfulrecruitmentofrazorbacksuckersin theirnativeenvironment(Tyusand Karp 1989;
OsmundsonandKaeding1991). WydoskiandWick (1998)identifiedstarvationof larval
razorbacksuckersdueto low zooplanktondensitiesin themainchannelandlossof floodplain
habitatswhichprovideadequatezooplanktondensitiesfor larval foodasoneofthemost
importantfactorslimiting recruitment.

While razorbacksuckershaveneverbeendirectlyobservedspawningin turbid riverine
environmentswithin theUpperBasin,capturesofripespecimens,bothmalesandfemales,have
beenrecorded(Valdezetal. 1982;McAdaandWydoski 1980;Tyus 1987;Osmundsonand
Kaeding1989; TyusandKarp 1989;TyusandKarp 1990;OsmundsonandKaeding1991;
Platania1990)in theYampa,Green,Colorado,andSanJuanRivers. Sexuallymaturerazorback
suckersaregenerallycollectedon theascendinglimb ofthehydrographfrom mid-April through
Juneandareassociatedwith coarsegravelsubstrates(dependingonthe specific location).

Outsideofthespawningseason,adultrazorbacksuckersoccupyavarietyof shorelineandmain
channelhabitatsincludingslow runs,shallowto deeppools,backwaters,eddies,andother
relativelyslowvelocity areasassociatedwith sandsubstrates(Tyus 1987;TyusandKarp 1989;
OsmundsonandKaeding1989;ValdezandMasslich1989;OsmundsonandKaeding1991; Tyus
andKarp1990).

Habitatrequirementsofyoungandjuvenilerazorbacksuckersin thewild arenot well known,
particularly in nativeriverineenvironments.Priorto 1991,thelastconfirmeddocumentationof
a razorbacksuckerjuvenilein theUpperBasinwasacapturein theColoradoRiver nearMoab,
Utah(Tabaeta!. 1965). In 1991,two earlyjuvenile(36.6and39.3 mm TL) razorbacksuckers
werecollectedin the lowerGreenRivernearHell RoaringCanyon(Gutermutheta!. 1994).
Juvenilerazorbacksuckershavebeencollectedin recentyearsfrom Old CharleyWash,a
wetlandadjacentto theGreenRiver(Modde1996). Between1992and1995 larval razorback
suckerswerecollectedin themiddleand lowerGreenRiverandwithin theColoradoRiver
inflow to LakePowell (Muth 1995). No youngrazorbacksuckershavebeencollectedin recent
timesin theColoradoRiver.
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PopulationsDynamics

Thereareno currentpopulationestimatesofrazorbacksuckerin the upperColoradoRiverdueto

low numberscapturedin recentyears.
AnalysisofSpecies/CriticalHabitatLikely to be Affected

OsmundsonandKaeding(1989)foundthat76 percentoftherazorbacksuckerscapturedin the
ColoradoRiverbetween1979and 1985werecapturedin theGrandValleyarea.Resultsof
surveysconductedduringMay andJuneof 1986-1988 indicatethatareaswithin the 15-Mile
Reachmaybe concentrationpointsfor therazorbacksuckerduring springrunoff. Male and
femalerazorbacksuckersin spawningconditionhavebeenfoundin the 15-Mile Reach,although
no larvaeorjuvenileshavebeenfound. Althoughdatais limited, radio-telemetrystudiesled
OsmundsonandKaeding(1989)to concludethatrazorbacksuckersmaymoveinto the 15-Mile
Reachto spawnin the spring,but mostspendtheremainderoftheyearin a 18-Mile Reach
downstreamfrom theconfluenceoftheGunnisonRiver.

Thecurrentrangeoftherazorbacksuckerin theColoradoRiverextendsupstreamto Rifle,
Colorado. Mostrazorbacksuckerscapturedin theGrandValley areahavebeenlocatedin
floodedgravel-pitpondsadjacentto theriver. However,OsmundsonandKaeding(1989)
documentedrazorbacksuckermovementin variousriver habitatsin theGrandValleyarea. They
documentedrazorbacksuckersin the 15-Mile Reachasfar upstreamasriver mile 183.6.
Additional surveyssince1988havedocumentedrazorbacksuckersin riversidepondsasfar
upstreamasriver mile 235 nearRifle, Colorado(Burdick 1992).

Humpback Chub

Species/CriticalHabitatDescription

Thehumpbackchubis amedium-sizedfreshwaterfish (lessthan 500mm) oftheminnow family.
Theadultshavea pronounceddorsalhump,a narrowflattenedhead,a fleshysnoutwith an
inferior-subterminalmouth,andsmall eyes. It hassilverysideswith abrownorolive colored
back.

Thehumpbackchubis endemicto theColoradoRiver Basinandis partofanativefish fauna
tracedto theMioceneepochin fossil records(Miller 1946;Minckleyet al. 1986). Humpback
chubremainshavebeendatedto about4000B.C.,but thefish wasnotdescribedasa species
until the 1940’s(Miller 1946),presumablybecauseofits restricteddistributionin remotewhite
watercanyons(USFWS 1990b). Becauseofthis, its originaldistributionis not known. The
humpbackchubwaslisted asendangeredon March 11, 1967.

Until the 1950’s,thehumpbackchubwasknownonly from GrandCanyon. During surveysin
the 1950’sand 1960’shumpbackchubwerefoundin theupperGreenRiver includingspecimens
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from EchoPark,IslandPark,andSwallowCanyon(Smith 1960,Vaniceketa!. 1970).
Individualswerealsoreportedfrom thelowerYampaRiver (HoldenandStalnaker1975b),the
White River inUtah (SiglerandMiller 1963),DesolationCanyonoftheGreenRiver(Holden
andStalnaker1970)andtheColoradoRivernearMoab(SiglerandMiller 1963).

Critical habitatwasdesignatedin 1994within thehumpbackchub’shistoricalrangein the
following sectionsoftheupperColoradoRiver(59F.R. 13374).Theprimaryconstituent
elementsarethesameasthosedescribedfor theColoradopikeminnow.

Utah GrandCounty:andColorado.MesaCounty. TheColoradoRiverfrom Black
Rocksin T. 10 S.,R. 104 W., section25 (6th PrincipalMeridian)to FishFordin T. 21 5.,
R. 24 E., section35 (SaltLakeMeridian).

Utah.GarfieldandSanJuanCounties. TheColoradoRiverfrom BrownBetty Rapidin
T. 30 5., R. 18 E., section34 (SaltLakeMeridian)to ImperialCanyonin T. 31 5.,
R. 17 E., section28 (SaltLakeMeridian).

StatusandDistribution

Todaythelargestpopulationsofthis speciesoccurin theLittle ColoradoandColoradoRiversin
theGrandCanyon,andin Black RocksandWestwaterCanyonin theupperColoradoRiver.
Otherpopulationshavebeenreportedin DeBequeCanyonoftheColoradoRiver,Desolation
andGrayCanyonsoftheGreenRiver,Yampaand Whirlpool Canyonsin DinosaurNational
Monument(USFWS 1990b). Oneindividualwasrecentlycapturedin theGunnisonRiver
(Burdick 1995).

In general,theexistinghabitathasbeenmodified to theextentthat it impairsessentialbehavior
patterns,suchasbreeding,feeding,andsheltering.

Life History

It is knownthatthesechubsspawnsoonafterthehighestspringflows whenwatertemperatures
approach68°F (Kaedinget al. 1990;Karp andTyus 1990; USFWS1990b).Thecollectionof
ripeandspentfish indicatedthat spawningoccurredin Black RocksduringJune2-15, 1980,at
watertemperaturesof 11.50to 160 C; in 1981,spawningoccurredMay 15-25,at water
temperaturesof 16°to 16.30 C (Valdezet al. 1982). Humpbackchubspawnedin BlackRocks
on the ColoradoRiverin 1983 whenmaximumdaily watertemperatureswere12.6°to 17°C
(Archeret a!. 1985). In theGrandCanyon,humpbackchubspawnin thespringbetweenMarch
andMayin theLittle ColoradoRiverwhenwatertemperaturesarebetween16°and22°C.
Swimmingabilitiesofyoung-of-yearhumpbackchubweredeterminedto be significantly
reducedwhenlaboratorywatertemperatureswerereducedfrom 20°to 14°C. Many
young-of-yearhumpbackchubaredisplacedfrom theLittle ColoradoRiver into themainstemby
monsoonalfloodsfrom July throughSeptember(ValdezandRyel 1995). Younghumpbackchub
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arefoundin low velocity shorelinesandbackwaters.Survival ratesareextremelylow and
believedto be lessthan 1 in 1,000to 2 yearsofage. Low watertemperaturesandpredationare
believedto betheprimaryfactors. ValdezandRyel (1995)estimatethat250,000young
humpbackchubareconsumedby browntrout,rainbowtrout, andchannelcatfish.

Backwaters,eddies,andrunshavebeenreportedascommoncapturelocationsfor young-of-year
humpbackchub(ValdezandClemmer1982). Thesedataindicatethatin Black Rocks and
WestwaterCanyon,young utilize shallowareas.Habitatsuitability indexcurvesdevelopedby
Valdezet a!. (1990)indicateyoung-of-yearpreferaveragedepthsof2.1 feetwith amaximumof
5.1 feet. Averagevelocitieswerereportedat 0.2 feetpersecond.

PopulationDynamics

Basedon datacollectedduringthe first yearofa threeyearstudy,Pfeifereta!. (1998)estimated
theBlack Rockspopulationsto beabout1,500adults(95percentconfidenceinterval890-2,750).
Thisestimatewill undoubtedlybeadjustedbeforethestudy is completed.ChartandLentsch
(1999)providedannualestimatesfor WestwaterCanyonin 1994-1996thatrangedfrom 5,186to
10,148adults(meanof6,985).

Analysisof Species/CriticalHabitatLikely to be Affected

Valdezet a!. (1982)andWick et a!. (1979,1981)foundadult humpbackchubin Black Rocks
andWestwaterCanyonsin wateraveraging50 feetin depthwith amaximumdepthof 92 feet. In
theselocalities,humpbackchubwereassociatedwith largebouldersandsteepcliffs.

Generally,humpbackchubshowfidelity for canyonreachesandmovevery little (Miller et a!.
1982;Archeret a!. 1985;Burdick andKaeding1985;Kaedingetal. 1990). Movementsofadult
humpbackchubin Black Rockson theColoradoRiverwereusuallyrestrictedto 1 mile or less.
However,afewfish havemovedbetweenBlack RocksandWestwaterCanyon,a distanceof 14
miles(ValdezandClemmer1982,Kaedinget al. 1990,ChartandLentsch1999).

Bonytail

Species/Critical1-labitat Dcscription

Bonytailaremedium-sized(lessthan600 mm)fish in theminnowfamily. Adult bonytail are
grayorolive coloredon thebackwith silvery sidesandawhite belly. Theadultbonytail hasan
elongatedbodywith a long,thin caudalpeduncle.

Critical habitatwasdesignatedin 1994within thebonytail’s historicalrangein thefollowing
sectionsoftheupperColoradoRiver (59F.R. 13374). Theprimaryconstituentelementsarethe
sameasthosedescribedfor theColoradopikeminnow.
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Utah.GrandCounty:andColorado.MesaCounty. TheColoradoRiver from Black
Rocks(river mile 137) in T. 10 S.,R. 104 W., section25 (6thPrincipalMeridian)to Fish
Ford in T. 21 S.,R. 24 E., section35 (SaltLakeMeridian).

Utah.GarfieldandSanJuanCounties.TheColoradoRiverfrom Brown Betty Rapidin
T. 30 S.,R. 18 E., section34 (SaltLakeMeridian)to Imperial Canyonin T. 31 5.,
R. 17 E., section28 (SaltLakeMeridian).

StatusandDistribution

Thebonytail is therarestnativefish in theColoradoRiver. It waslisted asendangeredon
April 23, 1980. Formerlyreportedaswidespreadandabundantin mainstemrivers (Jordanand
Evermann1896),its populationshavebeengreatlyreduced.Thefish is presentlyrepresentedin
thewild by a low numberofold adult fish in LakeMohaveandperhapsotherlower basin
reservoirs(USFWS 1 990a). Thelastknownriverineareawherebonytailwerecommonwasthe
GreenRiverin DinosaurNationalMonument,whereVanicek(1967)andHoldenandStalnaker
(1970)collected91 specimensduring 1962-1966.From 1977 to 1983,no bonytail were
collectedfrom theColoradoor GunnisonRiversin ColoradoorUtah (Wick etal. 1979,1981;
Valdezeta!. 1982; Miller et al. 1984). However,in 1984,a singlebonytailwascollectedfrom
BlackRockson theColoradoRiver(Kaedinget a!. 1986). Severalsuspectedbonytailwere
capturedin CataractCanyonin 1985-1987(Valdez1990).

Theexistinghabitathasbeenmodified to theextentthatit impairs essentialbehaviorpatterns,
suchasbreeding,feeding,andsheltering.

Life History

Thebonytail is considereda speciesthat is adaptedto mainstemrivers, whereit hasbeen
observedin poolsandeddies(Vanicek1967;Minck!ey 1973). Spawningofbonytailhasnever
beenobservedin ariver, but ripe fishwerecollectedin DinosaurNationalMonumentduringlate
JuneandearlyJulysuggestingthat spawningoccurredatwatertemperaturesofabout180 C
(VanicekandKramer1969).

PopulationDynamics

Thenumberofbonytail in theupperColoradoRiver aresolow thatit is notpossibleto do a
populationestimate.

Analysisof Species/CriticalHabitatLikely to be Affected

Black RocksandCataractCanyonaretheonly areaswherebonytail havebeenfoundin the
UpperColoradoRiverin the last20 years. So few fish havebeencapturedthatit is difficult to
determinespeciesandhabitatneeds.
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IMPORTANCEOF THE 15-MILE REACH

TheServicefinds thatall fourspeciesandtheircritical habitaton theColoradoRiver areandwill
beaffectedby waterdepletionsandrecoveryactions.However,the 15-Mile Reachis affected
morethananyoftheotherreachesby waterdepletionsbecauseit is locateddownstreamof
severallargediversionsandupstreamoftheGunnisonRiverconfluence.Extremelylow water
conditionsthat occurduringthelatesummerandearlyfall monthsreducehabitatfor Colorado
pikeminnowandrazorbacksucker. Reducedflows during springrunoffreducestheability for
manyhabitatsto be createdandmaintained. Therefore,manyoftherecoveryactionsaretargeted
for the 15-Mile Reach.Coloradopikeminnowandrazorbacksuckeroccurin the 15-Mile Reach,
humpbackchubandbonytailcurrentlyarenot knownto occurthere. The15-Mile Reachis a
particularlyimportantsectionofriver for Coloradopikeminnowandrazorbacksucker;it is
critical to therecoveryofeachspecies’ColoradoRiverpopulations(Osmundson1 999b). The
following sectionsummarizestheattributesofthis reachandputsin contextits importancein
relationto therestoftheriver.

Coloradopikeminnowsrequireavarietyofspecifichabitattypesto fulfill their life historyneeds.
Someoftheserequiredhabitatsarefoundonly in certainareasoftheriver andareseparatedfrom
otherrequiredhabitatsby longdistances.The15-Mile Reachprovidesspawninghabitat;
spawningby Coloradopikeminnowwasdocumentedwithin the 15-Mile Reachin 1982and in
1995by thecaptureofpikeminnowlarvae. Thecleanercobblebarsfoundin upstreamreaches,
suchasthe 15-Mile Reach,providethemostsuitablesitesfor spawning.Larvaehatchedfrom
eggsdepositedin theseupstreamreachesdrift downstreamwith thecurrent. In downstream
reaches,primarily belowMoab,Utah, depositsofsilt andsandprovidemanywarm backwater
siteswhereyoungColoradopikeminnowfeedupontheabundantzooplanktonandchironomid
larvae. Whentheybecomepiscivorous,young Coloradopikeminnowfeedupontheabundant
small fishesfoundin theseareas.

Osmundsonet a!. 1995reportedthatbackwaterareain the 15-Mile Reachis thegreatestwhen
theriver is flowing around7,620cfs. Adult Coloradopikeminnowusebackwatersin the
15-Mile Reachall yearlong,however,backwatersareusedmostfrequentlyduringspring runoff.
Backwatersprovidewarm,off-channel,quietwaterwhenmain-channelvelocitiesarehigh and
temperaturesarelow (Osmundsonet a!. 1995).

Osmundsonet al. (1998)documentedtheupstreamdispersalofsubadultandadult Colorado
pikeminnow. As theyoungfish in thedownstreamnurseryareasgrowandapproachadulthood,
theyrequirelargerforagefish to maintaingrowthrates. However,largerforagefish arescarcein
thesedownstreamreachesandmaturingColoradopikeminnowbeginto moveup anddownthe
river seekingbetterfeedinggrounds.Eventually,adultColoradopikeminnowdiscoverthe
abundantsuppliesofnativefish, primarily blueheadandflannelmouthsucker,in theupperriver
includingthe 15-Mile Reachandremainin theseupperreachesfor theremainderoftheir lives.
Foragefish aregenerallymoreabundantin theseupperreachesbecausefood for thesefishes,
algaeandaquaticinsects,is moreabundant(Lamarra1999). Algae,phytoplankton(free-floating
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algae)andperiphyton(algaethatgrowson rock surfaces),is moreabundantbecausethehigher
waterclarity allowsdeeperlight penetrationnecessaryfor its growth. Aquaticinsectsaremore
abundantbecausetheswiftercurrentsresultingfrom generallyhighergradientsflush graveland
cobblesubstratesprovidingsilt-free crevicesrequiredby manyaquaticinsects.Becauseofthe
increasingabundanceofforagefish asonemovesup river, theaveragesizeofColorado
pikeminnowincreasesupstreamwith the 15-Mile Reachcontainingthegreatestproportionof
largeadultColoradopikeminnow.

The 15-Mile Reachappearsto providetheoptimumbalancebetweentemperatureandfood
abundancefor adultColoradopikeminnow(Osmundsonet al. 1998,Osmundson1999a).

Razorbacksuckersalsoarefoundin the 15-Mile Reachandusethereachasaspawningarea
(OsmundsonandKaeding1989, 1991). Thecompletelife cycleoftherazorbacksucker,in terms
ofits entireriver habitatusepattern,is largelyunknownbutmaybesimilar to thatofColorado
pikeminnowbecauseadultsaregenerallyconcentratedin upstreamreachesoftheColoradoand
GreenRiversandlarvaefrom spawningsitesin theupperGreenRiver havebeenfoundto drift
long distancesdownriver. Otherevidencesuggeststhatbottomlandsin bothupstreamand
downstreamreacheshistorically servedasnurseryareasfor larvaewhenthesehabitatsflooded
duringthehistorically higherspringrunoffperiod.

The 15-Mile Reachalsois importantfor thesurvivalandrecoveryof Coloradopikeminnowand
razorbacksuckerbecauseit providesarefugefor theColoradoRiverBasinpopulationsshoulda
catastrophiceventsuchasanoil spill orchemicalspill affecttheGunnisonRiver ortheColorado
Riverbelow theGunnisonRiverconfluence.

In summary,the 15-Mile Reachis importantfor severalreasons:

1. The 15-Mile Reachprovidesvaluablespawninghabitatfor Coloradopikeminnowand
razorbacksucker.

2. The 15-Mile Reachprovidesanoptimum balancebetweentemperatureandfood
availability for adult Coloradopikeminnowin theColoradoRiver.

3. The15-Mile Reachprovidesan importantrefugefor endangeredfishesshoulda
catastrophiceventcausea lossofpopulationsin theGunnisonRiver or in theColorado
Riverbelow theGunnisonRiverconfluence.

FLOW NEEDSFOR ENDANGEREDFISHES

The 15-Mile Reachhasexperiencedmajorwaterdepletionsfor manyyears. During late summer
andearlyfall, thisreachcanbeseverelydewatered.Although it experiencesmajorwater
depletions,the 15-Mile Reachis viewedascritical to therecoveryof ColoradoRiver populations
ofColoradopikeminnowandrazorbacksucker(humpbackchubandbonytail do notcurrently
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occurin the 15-Mile Reach).Providingadequateflows in the 15-Mile Reach,in combination
with otherrecoveryactions,hasbeenidentifiedasimportantto achievingrecoveryofthese
species.Flows in the 15-Mile Reachcombinedwith flows from the GunnisonRiverprovidethe
majority ofwaterdownstreamto LakePowell. Flow recommendationsfor theGunnisonRiver
andtheColoradoRiver downstreamofthe 15-Mile Reacharecurrentlybeingdevelopedfor the
section7 consultationon theAspinallUnit. Osmundsonand Kaeding(1991)recommended
springpeakflows in thereachdownstreamoftheGunnisonRiverconfluenceto the
Colorado-Utahstateline. Meanmonthly flows duringspringortherestoftheyearand
recommendationsfor flows in thenurseryareasdownstreamof Moab,arebeingdevelopedas
partoftheAspinall Unit consultation.

TheServicefirst developedflow recommendationsfor the 15-Mile Reachin 1989and 1991.
Thesummerflow recommendations(KaedingandOsmundson1989)weredevelopedusing the
InstreamFlow IncrementalMethodology. Thespringandwinterflow recommendations
(OsmundsonandKaeding1991)werebasedonothermethodologies.Stanford(1994)was
contractedby theRecoveryProgramto reviewtheseandotherflow recommendationsin the
basinandgenerallysupportedthebasicrecommendations,in additionto recommendingfurther
studies. Henotedthat ahighspringpeakto baseflow ratio is stronglyimplied by available
scienceandnotsimply professionaljudgement.SeriousshortcomingsoftheIFIM approachin
developingflow recommendationsfor endangeredfish in the upperColoradoRiver ledthe
Serviceto initiate a newstudy for determiningrecommendedsummerandwinterflows. Using
newinformationobtainedfrom this studyaswell asthatcollectedby otherresearchers,the
Serviceupdatedandrefinedits earlierflowrecommendations(Osmundsonetal. 1995).

TheService’s1989 flow recommendationsfor summerweredevelopedby modeling
microhabitatsbasedon depth,velocity, andsubstratemeasurementsat a sitethoughtto be
representativeofthereach.TheService’s 1991 flow recommendationsfor winter consistedofa
tentativerecommendationthat flowsnot fall belowhistoric levels;thisrecommendationwas
basedon theassumptionthathistoric conditionsprovidedadequatewinter habitatfor adult fish.
In refiningtheseflow recommendationsfor summerandwinter,the Servicedeterminedwhich
habitattypes(pools,riffles, etc.)werepreferredby thefish duringtheseseasonsandthen
determinedtheflow level at whichthepreferredhabitattypesaremaximizedin area.This
approach,aswith otherinstreamflow methodologies,assumesthatincreasesin theamountof
preferredoroptimumhabitatincreasescarryingcapacityand,barringotherpotentiallylimiting
factors,resultsin anincreasein populationsize.

EarlierServiceflow recommendationsfor springwerebasedon informationon howthedecrease
in magnitudeof springflows couldnegativelyaffect endangeredfish reproductionandsurvival.
Datawereprovidedwhich showedthatlow springrunoffresultedin lowerpikeminnowlarval
production.Theexplanationforthis relationshipwasthathigh flows areperiodicallyneededto
build cobblebarsandflush fine sedimentfrom thegravel/cobblesubstratesusedby pikeminnow
for spawning. Datawerealsoprovidedwhich showedthatrazorbacksuckerspawningcoincides
with thepeakrunoffandoccursin warm, off-channelpondsandinundatedfloodplainhabitats.
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Theexplanationfor low razorbacksuckerreproductionwasthat, currently,flows oftendo not
reachlevelshighenoughto inundatelow-lying floodplain featureswherespawningtakesplace.
TheServicealsoreportedthat in theabsenceofhighspringflows, importantbackwaterhabitats
filled with silt andsand,tamariskcolonizedsandandcobblebars,andnonnativeminnows
capableofpreyingonorcompetingwith larvalendangeredfishesgreatlyincreasedin numbers.

TheService’searlierflow recommendationsfor spring identifiedthemagnitudeandfrequencyof
arangeofminimumpeakflowsandthemeanmonthly flowscapableofproducingthesepeaks
andofmaintainingthenaturalshapeof thehydrograph. Refinementoftheseearlierflow
recommendationsfor springwasbasedon theresultsofnewstreambedmonitoringstudies. The
resultsofonestudyshowedthatthe springrunoffin 1993,which peakedat 25,900cfs,was
capableof movingcoarsebedmaterialstherebywinnowingaccumulatedfinesfrom thechannel
substrate.Basedon preliminaryresultsfrom hydrologicmodeling(Pitlick andVanSteeter
1994),Osmundsonetal. (1995)assumedthattheearlierrecommendedpeakof23,500cfs would
alsobecapableofmovingbedmaterials.Theresultsofanotherstudy(Pitlick et al.1996)showed
thataspring runoffwith apeakofabout12,900wascapableof flushingaccumulatedfine
sedimentsfrom thebottomsofbackwaterstherebyrestoringtheirdepth. Basedon this
information,theServicerefinedtheearlierrecommendationsfor springpeakday flows as
follows:

TargetPeakDay SpringFlows in the 15-Mile Reach:

>23,500cfs (5 in 20 years)
21,750cfs (10 in 20 years)
16,700cfs (16 in 20 years)
12,900cfs (20 in 20 years)

TheService’s1995year-roundflow recommendationsaresummarizedin Table2 asmean
monthly discharges.Spring(April-July) recommendationsarefurthersubdividedinto 10-day
incrementsandarereportedin Table3 asvolumesofwaterneededfor eachof twelve 10-day
time periods. ThemainstemColoradoRiverabovethe 15-Mile Reachdoesnot havea large
reservoirthatcontrolsflows. Therefore,variationin precipitationlevelsfrom yearto yearis
takenintoaccountandrecommendationsareprovidedfor yearsofhigh, above-average,
below-average,andlow snowfall. With the exceptionofwinter, recommendationsarefor flows
considerablylowerthanhistoric levels(1902-1942)butsomewhathigherthanrecentlevels.

ENVIRONMENTAL BASELINE

Regulationsprovidethattheenvironmentalbaselineincludesthepastandpresentimpactsofall
Federal,State,andprivateactionsandotherhumanactivities in theactionarea;theanticipated
impactsofall proposedFederalprojectsin theactionareathathavealreadyundergoneformal
section7 consultation;andtheimpactof Stateorprivateactionscontemporaneouswith the
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consultationprocess.Environmentalbaselinesdo not includetheeffectsoftheFederalaction
underreviewin theconsultation.

Applying theaboveregulations,theenvironmentalbaselinefor this projectincludesthepastand
presenteffectsofReclamationoperations,Federalandnon-Federaldepletionsaswell asthepast
andpresentactionsoffundingandimplementingtheRecoveryPlan,butdoesnot includethe
futureeffectsoftheFederalactionpreviouslydescribedonpage1. Thisbaselineis usedto
evaluatethefutureeffectsoftheFederalaction. Theenvironmentalbaselineforthis consultation
is not typical, becausefor thepurposesof thisanalysis,all ofthesubjectexistingwater
depletionsincludingthosetreatedasinterrelated,arepartoftheaction. Typically, only impacts
from actionswith no Federaldiscretionaryauthoritywould be includedin thebaseline;however,
becauseof thelargescopeofthis programmaticbiological opinion,it wasnotpossibleto
determinetheextentofexistingorfutureFederaldiscretionfor all existingandnewFederal
actionscoveredby this opinion. Also, it is likely that mostwaterdepletionprojectshaveor will
haveaFederalactionassociatedwith themandwould rely ontheRecoveryProgramto avoidthe
likelihood ofjeopardyandadversemodificationofcritical habitat. Becausetheenvironmental
baselinedoesnot includetheprojectbeingconsultedon,andall waterdepletionsarepartofthe
projectbeingconsultedonasdescribedin theFederalactiononpage1, theenvironmental
baselineconditions,solely forthepurposeofthis analysis,representtheriver with the impactsof
humandepletionactionstakenout andshallbe referredto in thisbiological opinionas“baseline
flow conditions.” Otherimpactssuchasnonnativefish, dams,fish barriers,andbank
stabilizationareassumedto be in placeunderbaselineconditions. Theonly purposeof using the
“baselineflow conditions”is for comparisonwith existingdepletions.This baselineis not
appropriatefor individual section7 consultations,nordoesit conferanyobligationonthe
Federalactionagenciesto restoretheriverto aconditionsimilarto thatexistingprior to human
depletionactions.Baselineflow conditionsweremodeledasdescribedbelow.

Table2. Recommendedmeanmonthly flows for thetop of the15-Mile Reachin cubicfeetper
second. Rateis thepercentofyearsrecommendedfor identifiedflows basedonwintersnowpack
levels. Forexample,in thewettest25 percentofyears,flows in Juneshouldaverageat least
15,660cfs; statedanotherway, this recommendationshouldbemetin 5 ofevery20 years.
During low-wateryears,Juneflows shouldaverageno lessthan6,850cfs,andsuchaminimum
shouldoccurat arateofno morethan4 in 20 years(20 percent).Tablefrom Osmundsonet a!.
1995.

Rate 25 percent 25 percent 30 percent 20 percent

Exceedance 25 percent 50 percent 80 percent 100 percent

JAN 1,630 1,630 1,630 1,240

FEB 1,630 1,630 1,630 1,240

MAR 1,630 1,630 1,630 1,240
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APR 3,210 2,440 2,260 1,860

MAY 10,720 9,380 7,710 7,260

JUN 15,660 14,250 11,350 6,850

JUL 7,060 5,370 3,150 1,480

AUG 1,630 1,630 1,240 810

SEP 1,630 1,630 1,240 810

OCT 1,630 1,630 1,240 810

NOV 1,630 1,630 1,630 1,240

DEC 1,630 1,630 1,630 1,240

Table3. Volumesofwater(in hundredsof acre-feet)neededper 10-dayperiodto produce
hydro-graphsrecommendedfor the 15-Mile Reachduringthespringrunoffperiod(April, May,
JuneandJuly). AP-1 representsthefirst 10 daysin April; AP-2, thesecond10 days,etc.Table
from Osmundsonet al. 1995.

Rate 25 percent 25 percent 30 percent 20 percent

Exceedance 25 percent 50 percent 80 percent 100percent

AP-1 317 276 295 245

AP-2 563 450 416 343

AP-3 1,029 726 634 519

MA-i 1,573 1,104 957 892

MA-2 2,073 1,817 1,516 1,488

MA-3 2,944 2,846 2,267 2,085

SN-i 3,197 2,770 2,566 1,778

JN-2 3,209 3,066 2,368 1,404

JN-3 2,914 2,643 1,818 893

JL-1 2,060 1,617 990 470

JL-2 1,328 977 578 246

JL-3 955 707 372 194
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TheColoradoRiverDecisionSupportSystemincludestheStateofColorado’sStream
SimulationModel which is amonthlyordaily waterallocationandaccountingmodelcapableof
makingcomparativeanalysesfor theassessmentofvarioushistoric andfuturewatermanagement
policiesin a river basin. While themodel is capableofdoing daily operations,daily datadoes
not exist in sufficientquantityto operateon adaily basis. It is designedto beappliedto any river
basinby inputtingappropriatedata.TheStateModel’s operation,like thestreamitself, is
governedby its hydrology,waterrights,andtheassociatedstructuresandoperatingrules. The
StateModel is capableof simulatingstreamdiversions,instreamdemands,reservoiroperations
andriver flowson amonthlybasisfor any streamsystemusinguserspecifieddata. Onemajor
componentofthemodel is theBaseFlow module,whichproducesaset ofstreamflows that
wouldhaveoccurredin thebasinwithout auserspecifiedlevelof humandevelopment.When
theeffectsofdepletionsareremoved,thebaseflow developedwould representbaselineflow
conditions,asdiscussedabove. Thebaselineflowconditionsfor awet,averageanddry yearare
displayedin Figure3. Baselineflow conditionsprovidedhigherspringpeaksandlowerbase
flows. In wetyears,averagemonthly peakin May orJuneexceeded26,000cfsin the 15-Mile
Reach.AppendixF describesmodelingassumptionsusedto makethemodel runs. Theresults
oftheserunswereusedto developthefollowing figuresandtables.

Statusofthe SpeciesWithin theAction Area

It is difficult to determinethestatusofthespeciesunderbaselineconditionsbecausebaseline
conditionsassumebaselineflow conditionsbutotherfactors,suchasnonnativefish, dams,fish
barriers,dikes,andbankstabilization areassumedto still be in place. Theseotherfactorshave
all beenidentifiedasnegativelyimpactingtheendangeredfishes. Thereis limited information
regardingthefourspeciesundermorenatural flow conditions,but this informationwouldnot
necessarilyincludethenegativeimpactsofnonnativefish, dams,fish barriers,dikes,or bank
stabilization. Informationregardingthefour fish speciesundermorenaturalflow conditionsis
limited to afewtechnicalpapers(Abbott 1861,BairdandGirard 1853,Chamberlain1904,Cope
andYarrow 1875,Ellis 1914,EvermanandRutter1895, Girard 1856,Jordan1891,Jordanand
Evermann1896)andhistoricalphotosandaccountsofseniorcitizensinterviewedin 1991
(Quartarone1995). Thetechnicalpapersgenerallydocumentthewide spreaddistributionand
reportsomeendangeredspeciescommonthroughouttheColoradoRiverBasin(humpbackchub
werenot evendescribeduntil 1946(Miller 1946)). However,thishistorical informationis
limited to taxonomicanddistributionaldata.Very little wasknownaboutthe life historyofthese
speciesprior to the 1960’s(Miller 1964).
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FactorsAffecting SpeciesEnvironmentwithin theAction Area

TheServiceassumesthatbaselineflow conditionswouldprovide improvedhabitatfor the
endangeredfishescomparedto existing flow conditions. However,evenwith baselineflow
conditions,limiting factorsfor fishesexistundertheenvironmentalbaseline. Underthemodeled
baselineflow conditionstoday,competitionandpredationfrom nonnativefisheswould be a
factor. Also,underthemodeledbaselineflow conditionstodayit is likely thatmanyfloodplain
habitatswouldbedikedoff andbankstabilizationwould be in place. Impactsfrom damssuchas
changesin temperaturesandsedimentloads,andbarriersto fish movementwould alterhabitat
conditionsfor endangeredfishes.

EFFECTSOF THE ACTION

TheeffectsoftheFederalactiondescribedonpage1 arepresentedin this section.

Factors to be Considered

TheServicebelievesthatwaterdepletionsareamajorfactorcontributingto thereductionsin the
populationsoftheColoradopikeminnow,humpbackchub,bonytail,andrazorbacksucker.
Othermajorfactorsincludeimpactsofdams,competitionfrom andpredationby nonnative
fishes,changesin flow andtemperatureregimes,andchangesin river channel(whicharealso
relatedto waterdepletions).Thesereductionsin populationandlossofhabitathavecausedthe
Serviceto list thesespeciesasendangeredandto implementprogramsto conservethespecies.
ImplementationoftheRecoveryActionsoutlinedin theproposedactionaredesignedto offset
depletionimpactsto the 15-Mile ReachandtheColoradoRiverdownstreamto LakePowell.

Waterdepletionsreducetheability oftheriver to createandmaintainimportanthabitatsand
reducethefrequencyanddurationofavailability ofthesehabitats,asdescribedbelow. Food
supply,predation,andcompetitionareimportantelementsofthebiologicalenvironment.Food
supply is afunctionof nutrientsupplyandproductivity; becausehighspringflows flood
bottomlandhabitatsincreasingthenutrientsupplyandproductivityoftheriver environment,
reductionofhighspringflows from waterstoragereservoirsthat storewaterduringspringpeak
flowsmayreducefoodsupply. Predationandcompetitionfrom nonnativefish specieshavebeen
identifiedasfactorsin thedeclineoftheendangeredfishes. Waterdepletionscontributeto
alterationsin flow regimesthat favornonnativefishes,asdescribedbelow. TheService
concludesthat waterdepletionsimpactall four speciesofendangeredfishesandtheprimary
constituentelementsoftheircritical habitat.

There are a number of benefitsassociatedwith implementationoftheRecoveryAction Plan
elements that positively affect the Colorado River from Rifle to Lake Powell, including the
15-Mile Reach.Thesebenefitsinclude: augmentationof late summer/fallbaseflows; spring
peakenhancement;habitatrestoration;fish passage;nonnativefish management;and
propagationandstockingofendangeredfishes.
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Analyses for EffectsoftheAction

WaterQuantity

Water depletions have/will cause discrete,identifiable,additive,adverseimpactsto theColorado
River endangered fishes. As shown in thefollowing flow analysis,theactionsubjectto
consultation has/will cause flow depletions that alter baseline flow regimes. The proposed action
is intended to resultin thecontinuedexistingdepletionofwateraswell asnewdepletionsup to
120,000 acre-feet/year beyondexisting levels. Existing depletionsare definedunderthe
description of the proposed action.

Quantification of depletionimpactshavefocusedonthe 15-Mile Reachfor fourreasons.First,
the Service considers the 15-Mile Reach to be especially important habitat for theColorado
pikeminnow and razorbacksucker. Second,the Servicehasdevelopedflow recommendations
for the 15-Mile Reachagainst whichcurrentflows canbecompared.Numerousstudiesof
habitatandhabitatneedshavebeenconductedin the 15-Mile Reach.Third, the 15-Mile Reach
is themostdepletedreachon theColoradoRiver becauseit is locatedupstreamof theGunnison
RiverconfluenceandimmediatelydownstreamofthelargediversionsatandabovePalisade;
consequently,a reductionin flow will impactthe 15-Mile Reachto agreaterdegreethanthe
otherreaches.Fourth,almostanyactionwhichoffsetsdepletionimpactsto the 15-Mile Reach
will necessarilyoffsetdepletionimpactsto thereachesdownstreamto theconfluencewith the
GreenRiverbecausethereareno majordiversionsbelowthe 15-Mile Reach.

To determinetheeffectsof theexistingandfuturelevelsofdepletionson waterquantityand
alterationof thehydrologicregime,an analysisofflowchangeswasconducted.Thisanalysis
comparesexistingconditions,futureconditions(60,000acre-feet/yearand120,000acre-feet/year
ofadditionaldepletion),theenvironmentalbaselineconditions(baselineflowconditions),and
15-Mile Reachflow recommendations.

TheStateModelwasusedto modelexistingconditionsandfuturedepletions.Two levelsof
futuredemandswereaddedto themodel immediatelydownstreamofCameo: 60,000and
120,000acre-feetperyear. Thesedemandswereimposedin thefollowing distribution:

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Total3

1200 1200 1200 1200 1200 1200 1200 19200 24000 6000 1200 1200 60,000
2400 2400 2400 2400 2400 2400 2400 38400 48000 12000 2400 2400 120,000

Thesedistributionswerebasedprimarily onwhenthewaterwould physicallybe available. The
resultingdepletionsin themodelingwerevery closeto thesedemands.Theaveragedepletions
overthestudyperiodwere 59,082and118,165acre-feetperyear,respectively.

3Distributionwasdevelopedby LeonardRiceConsultingWaterEngineers.



46

To determine conditions with water depletions and implementation of the recovery actions, the
following itemsweremodeled.

Grand Valley Water Management components,which includeareductionin irrigation
demand of the Grand Valley Project, and an operational bypass of 9,000 acre-feet/year at
the Grand Valley Projectheadgate.

GrandValley ProjectPowerdemandwith ajunior priority duringsummermonths.

OrchardMesaCheckoperatedonly to benefittheGrandValley systems,with surplus
Historic UsersPool waterdeliveredto theGrandValley to benefitendangeredfish up to
thecapacityoftheGrandValley PowerPlantcanal.

SurplusHistoric UserPool waterin excessoftheGrandValleyPowerPlantcanal
capacity,deliveredby agreementfornon-consumptivemunicipal/recreationalusesandto
indirectlybenefitendangeredfish.

Wolford MountainReservoirreleasesfrom the6,000acre-feetfish pool to the 15-Mile
Reach.

RuediReservoirreleasesfrom storageaccountsof21,650acre-feet4(asdescribedabove)
and5,000acre-feet(initial storagereleasecommitment,availableeveryyear)and5,000
acre-feet(available4 out of5 yearsvia reservoiroperation)to the15-Mile Reach.

Priority of useofvariousreservoirstorageaccountsin deliveriesto the 15-Mile Reachwere
modeledin thefollowing order. This doesnotrepresentthepriority for releaseduringperiods
whenflowswill beaugmented.

Ruedi 10,000acre-feetpool
Ruedi21,650acre-feetpool
Wolford Mountain6,000acre-feetpool
GreenMountainHistoric UserPool Surpluspool

It is importantto notethattheaboveprioritiesarefor modelingpurposesonly. Actualoperations
will forthemostpartfollow theseprioritiesbut do notrepresenttheabsoluteorderin which
waterwill be releasedfrom thevariousfacilities dueto hydrologic,operational,emergencyand
otherconsiderations.

4Becausethe21,650couldbe releasedfrom acombinationof RuediReservoirandother
Division 5 facilitiesandit is unknownatthis time wherethetotalvolumewould be released
from, Ruedi Reservoirwasselectedfor modelingpurposes.Thebenefitto thespeciesandtheir
habitatwill be thesameregardlessofthewatersource.
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Figures4 - 6 and Tables 4 - 6 compare a range of hydrological conditions in the 15-Mile Reach.
In dryyearsbaselineflows aretypically lower thanexistingconditionsthroughthewintermonths
(November,December,January,February,andMarch). With futurewaterdepletionsand
implementationof therecoveryactionitems, flows arereducedto levelscloserto baseline
conditionsandflow recommendationconditionsduring thosemonths. During thespringmonths
in dry years(April, May, andJune)baselineflow conditionsfar exceedflow recommendations
andexistingconditions. Duringthelatesummerandfall monthsbaselineflows exceedall flow
conditions. However,the implementationofrecoveryactionitems,with futuredepletionswill
provideflows that meettheflowrecommendationsduringAugustSeptemberandOctober.

During averageyears,baselineflowsarelower thanexisting flows duringwinter monthsand
exceedexistingflows therestoftheyear. During latesummerandfall, conditionswith future
depletionsandimplementationoftherecoveryactionswill maintainflowscloseto theflow
recommendation.During thespringmonths(April, May, andJune)baselineflow conditions
exceedflow recommendationsandexistingconditions. However,thesefiguresandtablesdo not
includetheflows providedby CoordinatedReservoirOperationsorCoordinatedFacilities
Studies,becausethemodelusesaveragemonthly flows which do notreflect flows providedby
thesetwo recoveryitemsdesignedto augmentspringpeakflows. CoordinatedReservoir
Operationsaugmentthespringpeakduring belowaverage,average,andaboveaverageyears,but
not duringdryorwet years.

Duringwet years,baselineflows arelower thanexistingflows in mostwintermonthsandexceed
existingflows therestof theyear. In wetyears,conditionswith futuredepletionsand
implementationofrecoveryactionsarecloseto flow recommendationsduringtherunoffmonths.
In wetyears,reservoirsfill quickly andthediversionsareminor comparedto thetotalvolumeof
flow. During late summerandfall futureconditionsmeetorexceedtheflow recommendations.

AugmentationofLateSummerandFall BaseFlows

A number of actions will provide water to the 15-Mile Reach during July, August, and
September. It is importantto augment flows duringthese months in the 15-Mile Reach because
this is whenthis reachcanbeextremelydewatereddueto agriculturaldiversions.TheCWCB
administers an instream flow right of 581 cfs in the 15-Mile Reach which protects the water
released from the Orchard Mesa Power Plant and the Orchard Mesa Irrigation District Pump
Station. They also administer an instream flow right for 300 cfs of accretions to the 15-Mile
Reach during July, August, and September. These flow rights would ensure protection of some
existing flows in the 15-Mile Reach.

Release of 5,000 acre-feet annually plus an additional 5,000 acre-feet 4 out of 5 years from Ruedi
Reservoir also would provide water to the i 5-Mile Reach during July, August, and September.
In addition, the leases for release of 10,825 acre-feet/year of water from Ruedi Reservoir andthe
permanent dedication of 10,825 acre-feet/year of water from Colorado Water Division Number S
Facilities will be delivered and protected to the 15-Mile Reach during the late summer period.
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Release and protection of surplusHUPwater and flows made available by the Grand Valley
Management Project both would augment flows during late summer and early fall. Up to 6,000
acre-feet of water also will be delivered to the 15-Mile Reach from Wolford Mountain Reservoir.
All these actions combined provide flows that meet or exceed the 15-Mile Reach flow
recommendations under most conditions for August, September, and October (Figures 7,8,9).
Because there are no major diversion below the 15-Mile Reach, augmentation of flows in the
15-Mile Reach also would likely benefit all reaches downstream to Lake Powell. The
management objective of providing the recommended flows is to provide conditions that
promote species recovery by maximizing preferred adult Colorado pikeminnow habitat
(Osmundson et al. 1995). Whenpopulations are augmented, razorback sucker, and bonytail will
benefit from increased base flows inside andoutside of the 15-Mile Reach. Increased base flows
also would benefit humpback chub populations in Black Rocks and Westwater Canyon.

WaterQuality

This biological opinion is limited to addressing water depletions above the confluence of the
Gunnison River (water quantity), however, changes in water quantity affect water quality, which
is a primary constituentelementofcritical habitat. Mostprojectscoveredby this opinion remove
“clean” mountain water before it enters the Colorado River, therefore, depletions could reduce
the dilution effect provided by this clean mountain water. This results in an increase in heavy
metal, selenium, salts, PAHs, pesticides, and other contaminant concentrations in the Colorado
River. An increase in contaminant concentrations in the river would likely result in an increase
in the bioaccumulation of these contaminants in the food chain which could adversely affect the
endangered fishes, particularly the predatory Colorado pikeminnow. Selenium may be of
particular concern due to its effects on fish reproduction andits tendency to concentrate in low
velocity areas that are important habitats for Colorado pikeminnow and razorback suckers. The
Recovery Program is intended to offset water quality impacts associated with flow reductions
(USFWS1987). These impacts include changes in temperature, salinity andturbidity, as well as
the reduced dilution factor associated with depletions. However, the Recovery Program is not
intended to offset anypoint or nonpoint discharges of pollutants, such discharges will have to be
offset or avoided by other means. This would include discharges of irrigation water with
elevated levels of selenium.

PhysicalHabitat

Water depletions during spring runoffaffectphysicalhabitatin several ways. High spring flows
are very important for creating and maintainingcomplexchannelgeomorpho!ogyandsuitable
spawning substrates, and in creating and providing access to off-channel habitats. Adequate
summer and winter flows are important for providing a sufficient quantity of preferred habitats
for a duration and at a frequency necessary to support all life stages of viable populations of all
four endangered fishes. However, the effect of water depletions are most prevalent in the
15-Mile Reach where Colorado pikeminnow and razorback sucker occur. Bonytail and
humpback chub do not currently occur in the 15-Mile Reach.
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The formation of a variety of channelhabitats is essential to ensure the availability of the range
of habitats required by all endangered fish life stages to fulfill daily requirements (foraging,
resting, spawning, avoiding predation, etc.) under various flow conditions. The number and
distribution of these channel habitats can be described as channel habitat complexity, diversity,
or heterogeneity. Osmundson and Kaeding (1991) found that adult Colorado pikeminnow in the
Grand Valley select river segments with a complex morphometry over those that aresimple.
Floodplain depressions used by razorback sucker are typically formed by abandoned main
channels, side-channels, backwaters, andmeander cutoffs.

The creation of complex channel habitat and the formation and eventual abandonment of channel
features from which floodplain depressions are formed occur primarily during spring runoff
when flows are of sufficient magnitude and duration to cause major changes in channel
morphology through significant erosion and deposition of bed and bankmaterials. The reduction
in the magnitude, duration, and frequency of high spring flows has slowed the rate at which
channel morphology changes (Osmundson and Kaeding 1991). Consequently, the creation of
complex channel habitat and floodplain depressions has slowed. In a Geographic Information
Systems analyses of aerial photographs,VanSteeter(1996) showed a measurable change in the
morphology of the river during the period of water development. Results of the research indicate
that there hasbeen a decrease in complexity that appears to be caused by sediment filling in side
channels and backwaters during low flow periods. Then vegetation colonizes in these sediments
and islands become attached to the floodplain.

The placement of riprap and other bankstabilization measures and the construction of dikes and
levees impede changes in channel morphology and contribute to the slowed creation of complex
channel habitat. In addition, the construction of dikes and levees reduces existing channel habitat
complexity by causing channelization of the river. Dikes and levees also isolate existing
floodplaindepressionsfrom thechannelduring highflows. Theslowedcreationof complex
channelhabitatsand new floodplain depressions, the reductionofexistingchannelhabitat
complexity,andtheisolationof existing floodplaindepressionshaveactedto reducethequantity
andquality of importanthabitatfor endangeredfishes.

Backwaters,identifiedasimportantnurseryareasfor endangeredfishes,arealteredby the
depositionof fine sedimentswhichreducestheirdepthandconsequentlytheirdurationand
frequencyof inundation(OsmundsonandKaeding 1991,Osmundsonet al. 1995,VanSteeter
1996). Finesedimentsfill the interstitialspacesofgravelandcobblesubstrateswhereeggsare
depositedby Coloradopikeminnowsduringspawning.Theestablishmentofvegetationon
backwatersedimentsandonbarsfurtherreducesthevalueofthesehabitatsfor endangeredfishes
becauseit reducestheability ofthecobblesubstrateto be flushedclean(Osmundsonetal. 1995).
Furthermore,higherflows arerequiredto flush sedimentsfrom vegetatedbackwatersthanfrom
unvegetatedones. OsmundsonandKaeding(1991)reportedobservationsthat, in the 15-Mile
Reachduring thedroughtyearsof 1988 to 1990,backwaterswere filling in with silt andspring
flows werenotsufficientto flushout thefine sediment.Also, theyreportedthattamarisk
colonizedsandandcobblebars. The lower frequencyofhighwateryears,therefore,decreases
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the frequency at which silt and sand is flushed from backwaters, fine sediments are flushed from
gravel/cobblesubstrates,andvegetationis scouredfrom backwatersandbars. As aresult,the
frequencyat whichthesehabitatsaresuitable for use by endangeredfisheshasdecreased.Recent
studiesby Pitlick et al. (1996)indicatethat flows in therangeof 12,900and29,000cfs mobilize
the gravel/cobble substrate.

Also, the quantity and frequency of availability of inundated floodplain depressions used by
razorback suckers for spawning is dependent on the magnitude andfrequencyofspringflows
necessaryto inundatetheseareas.Thedecreasein themagnitudeand frequencyof spring flows
necessaryto inundate floodplain depressions is believedto be largely responsiblefor poor
razorback sucker recruitment (Osmundson and Kaeding 1991).

SpringPeakEnhancementto BenefitPhysicalHabitat

Springpeak flows have been identified as important for habitat formation and maintenance. The
RecoveryProgramhastwo actionsaimedataugmentingspringflows. The benefitsofthese
actions are not reflected in the figures andtablespresentedin this document,becausethe
hydrology is presented as average monthly flows. In order to show the benefits of the two
programsdescribedbelow,daily flows would needto bemodeled. Modelingdaily flows wasnot
possiblewith themodelselected,therefore,thebenefitsareexplainedbelow.

The Service and the Recovery Program have been working on a number of initiatives to secure
water to augment spring flows to the 15-Mile Reach. The Coordinated Reservoir Operations
were implemented to provide a coordinatedinter-agencyeffort to coordinatediscretionary
bypasses of inflow at major reservoirs in the basin to coincide with the natural spring peak.
Augmentation of the peak can occur during below average, average, and above average
hydrologic conditions. The Coordinated Reservoir Program was successful in 1997 in providing
approximately 2,000 cfs of peak augmentation and in 1998 approximately 2,500 cfs was added to
the peak. The Service has identified target flows in the 15-Mile Reach in the range of 12,900 to
29,000 cfs, because flows of this magnitude have been shown to mobilize gravel/cobble substrate
(Pitlick et al. 1996).

Thesecondinitiative is theCoordinatedManagementofColoradoWaterDivision Number5
Facilities. This initiative is intendedto assesswatermanagementfacilities andoperations that
canbe coordinated to benefit fish habitat in springandlatesummer.Thisanalysiswill include,
but not be limited to examining options similar to what is proposed for operation of Ruedi
Reservoir where water is made available to the fish until needed by water interests. The intent of
the initiative is for projectsponsorsto secureafirm watersupply for projectpurposes,andto
utilize flexibility that may currently exist to provide water for enhancement of the spring peak.
Other options being evaluated include storing or withholding release of available flows in excess
of the Service’s winter flow recommendations for release duringthe springpeak,andexamining
the feasibility and benefits of an off channel storage facility somewhere below the Shoshone
Power Plant. The amount of water available, benefits, physical and legal constraints, and
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recommended options will be determined through the analysis and presented to the Recovery
Program. The intent is to provide additional water up to approximately 20,000 acre-feet/year,
without diminishing project yield or causing project sponsors to incur significant costs, for
meeting fish flow needs either short-termorundercertainhydrologicconditions(abovewhat is
currentlytargetedfor coordinatedreservoiroperations).Following theanalysis,agreements
and/oroperatingprotocolswill be developed,asneeded.Theanalysisshouldbe completedby
September2000andagreementon implementationreachedby March2001. An exampleofthe
benefits of this proposal is thatif anadditional20,000acre-feet is released in a given year, it
would augment spring peak flows by approximately 1,000 cfs for 10 days in the 15-Mile Reach.

Reproductive success and natural recruitment are dependent on high springflows to createand
maintain habitat. Augmentationofthespringpeakis anessentialrecoveryactionuponwhich the
Recovery Program depends to avoid the likelihood ofjeopardy and adverse modification of
critical habitat. Increased springpeakflows in the 15-Mile Reach,would likely benefitall
reaches downstream to Lake Powell.

Habitat Restoration

ThehabitatrestorationelementoftheRecoveryProgramwill enhance,restore,andprotect
naturalfloodplainhabitatthrougheasement/acquisitionoffloodplainproperty,dikeremoval,and
physicalmanipulationofhabitat. Floodplainhabitatsinundatedandconnectedto themain
channelby highspringflowsaretypically warmerandsubstantiallymoreproductivethanthe
adjacentriver andhaveabundantvegetativecover. Floodplainhabitathasbeenidentifiedas
importantfor adultColoradopikeminnowduringthepre-spawningperiodandfor all life stages
ofrazorbacksucker. Restorationofbottomlandhabitatis providingpre-spawningstaginghabitat
for Coloradopikeminnow. It will alsoprovidepre-spawning,post-spawning,andnurseryhabitat
for razorbacksucker. Bottomlandhabitatshavenot beenidentifiedasimportantto humpback
chub. Not enoughinformationis availableto determinethebenefitsto bonytail.

The lack of availability of seasonally flooded habitats has been identified as a major factor in the
decline of razorback sucker populations. Wydoski and Wick (1998) concluded that zooplankton
densities in the main channel of the Green River never reached densities required for larval
razorback sucker to survive. However, they consistently found zooplankton densities necessary
for survival in floodplain habitats. Because razorback suckers spawn on the ascending limb of
the spring runoff hydrograph, when main channel food organism densities are extremely low,
Wydoski andWick (1998) concluded that starvation may be a factor in larval razorback survival.
Wydoski and Wick (1998) also concluded that floodplain habitat with vegetative cover provides
protection from nonnative predators for larval and juvenile razorbacks. The Servicebelievesthat
restoring floodplain habitats will increase densities of zooplankton and benthic invertebrates to
provide adequate quantity and quality of food organisms for larval razorback sucker survival; and
the vegetative cover provided in floodplain habitat will help reducepredationby normative
fishes.
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FishPassage

Biologistsbelievedamsandwaterdiversionstructuresin theriver areoneoftheprimaryreasons
for the decline of the Colorado pikeminnow, razorback sucker, humpback chub and bonytail.
These barriers have fragmented migration routes of endangered fish, reducingtheirhistoric range
(to the Gulf of California) by 75 percent. The fish are no longerableto accessspawning,
feeding, andwinter habitats. Upstream of suchbarrierson theColoradoandGunnisonRivers,
these fish are nearly extinct.

It is believed that Colorado pikeminnow and razorbacksuckerhistorically spawnedin river
reaches above the existing diversion dams within critical habitat. After thedamswerebuilt,
populations above the dams declined over time. Spawning may have continued to occur, but the
newly-hatched larvae would drift downstream over the dams. After rearingdownstream,young
adultswould nothavebeenableto moveinto upstreamareasto replenishthedecliningspawning
populationsabovethedams.After spawning,adultsofthesespeciesmovebackto theirhome
ranges,areaswheretheycanfeed,rest,andoverwinter. Constructionofdiversiondamshas
deniedaccessto someof thesehabitats.Constructionofpassagefacilitiesat structureson the
ColoradoandGunnisonRiversis expectedto restoreaccessto 112miles of historically-occupied
habitats,andassistin recoveryoftheseendangeredfishes.

The fish passageway constructed on theGunnisonRiverat theRedlandsDiversionDamis an
example of a successful fish passage project. Since its completion, approximately 28,200 fish
have used the fishway, including42 Colorado pikeminnow. Native fish have comprised about 93
percent of this total. Native fish that had beenmarkedandreleasedabovethedamdispersed
upstream, some as far as 57 river miles to the base of the Hartland Diversion Dam. Colorado
pikeminnow that passedthroughthefishwayhavebeenfoundupstream.Ongoingstudieswill
determine if fish using the passagewayarespawningin theGunnisonRiverabovetheRedlands
Diversion Dam.

The following recovery actions will eliminate fish passage problems on the upper Colorado
River.

Therearethreebarrierson the Colorado River near Grand Junction, Colorado: Grand
ValleyIrrigationCompany(river mile 185),Price-Stubb(river mile 188),andGrand
ValleyProject(river mile 194). Restorationof passageatthesediversiondamswill allow
accessto 55 miles ofhabitat,from Palisade(river mile 185)upstreamto Rifle (rivermile
240),Colorado.

TheGrandValley IrrigationCompanydiversiondamhasbeenin placesince1883. The
low dam (approximately 2-feet high) wasabarrierto upstreamfish passageat flows less
than 1,200 cfs. Constructionofa 30 foot wide notchand 5 pools and riffles provides fish
passageat flowsabove100 cfs,wascompletedin January1998. Tenadult Colorado
pikeminnowwerecapturedabovethedamduring recentstudiesto evaluatethefish
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passage(Burdick 1999). However,it is unknownwhetherthesefish usedthenewly
constructednotchorpassedoverthedamduringhighflows.

Passage at the Price-Stubb Diversion Dam is currentlyscheduledto becompletedin
September2000. However,onefish passagealternativeis damremovalandif this option
is chosentheschedulecouldbedelayeduntil April 2002to accommodatecompletionof
thePlateauCreek Pipeline Project by Ute Water Conservancy District. Restorationof
passageattheGovernmentHighlineDiversionDamis tentativelyscheduledfor
completionduring 2001.

Biological Environment

Food supply, predation, and competition are important elements of thebiologicalenvironment.
Stocking of normative fishesand the modification of flow regimes, water temperatures, sediment
levels,andotherhabitatconditionscausedby waterdepletionshascontributedto the
establishmentofnormativefishes. Predationandcompetitionfrom normativefisheshavebeen
clearly implicatedin thepopulationreductionsoreliminationofnativefishesin theColorado
RiverBasin(Dill 1944,OsmundsonandKaeding1989,Behnke1980,Josephetal. 1977,
LaniganandBerry 1979,Minckley andDeacon1968,Meffe 1985,PropstandBestgen1991,
Rinne 1991,andothers). Datacollectedby OsmundsonandKaeding(1991)indicatedthat
during low wateryearsnormativeminnowscapableofpreyingonor competingwith larval
endangeredfishesgreatlyincreasedin numbers.

More than50 normativefish specieswereintentionallyintroducedin theColoradoRiverBasin
prior to 1980 for sportfishing,foragefish, biological controlandornamentalpurposes(Minckely
1982,Tyus et al. 1982,CarlsonandMuth 1989). Normativefishescompetewith nativefishesin
severalways. The capacityof aparticularareato supportaquaticlife is limited by physical
habitatconditions. Increasingthenumberofspeciesin anareausuallyresultsin asmaller
populationofmostspecies.Thesizeofeachspeciespopulationis controlledby theability of
eachlife stageto competefor spaceandfood resourcesandto avoidpredation. Somenormative
fishes’ life stagesappearto haveagreaterability to competefor spaceand foodandto avoid
predationin theexistingalteredhabitatthando somenativefishes’ life stages.Tyus and
Saunders(1996)sitenumerousexamplesofbothindirectanddirectevidenceofpredationon
razorbacksuckereggsandlarvaeby normativespecies.

Normativefishesoftenarestockedin and enterriversfrom off-channelimpoundments.The
periodicintroductionofthesenormativefishesintoa riverallows themto bypasslimitationsto
reproduction,growth,orsurvival thattheymightencounterin theriver. Consequently,
populationsofnonnativefishesin theriver areenhanced.Endangeredandothernativespeciesin
theriverexperiencegreatercompetitionandpredationasaresult.TyusandSaunders(1996)
concludedthatthenormativefish impactsplaya significantrole in thedeclineoftheColorado
River endangeredfishes.
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NonnativeFishManagement

The implementation of the Normative Fish Stocking Procedures(USFWS 1996)will help in the
effort to reduce competition and predation from normativefish. Furtherreductionofnormative
fishesshouldcomewith theStateofColorado’sremovalofbaglimits on all normative
warmwatersportfisheswithin critical habitat.

TheRecoveryProgramis in theprocessofreclaimingfloodplainponds(removalofnormative
fishesfrom ponds)in critical habitat. Also, smallnormativecyprinidsarebeingremovedfrom
backwatersandotherlow velocity nurseryhabitatsin critical habitat. Theseeffortsaredesigned
to reducenormativefish from critical habitat. Centrarchidremovalin theColoradoRiverbegan
in 1997andcontinues.

A FisheriesManagementPlanis beingdevelopedfor thereachfrom Rifle to theColorado-Utah
stateline. Thisplan will incorporatenormativefish controlandmanagementofsportfish. This
effort shouldhelpreducenormativefishesin critical habitat.

Propagation

RecoveryProgrampropagationactivitieswill provideendangeredfishesfor augmentationof
populationsandproviderefugiato insurevariousstocksofendangeredfisheswill not belost.
Propagationfacilities arebeingexpandedattheOurayNationalFishHatchery,Wahweap,andin
theGrandValley.

TheRecoveryProgramis currentlymanagingColoradoRiverrazorbacksuckerstocks. The
RecoveryProgramhascompleteda 5 yearstockingplan(Nesler1998)that includesstocking
razorbacksuckerandColoradopikemmrmowin theColoradoRiverabovePalisade.Between
1996and 1998over 10,000bonytailwerestockedin theColoradoRiverin Utah. The5 year
stockingplancallsfor stockingbonytail betweenPalisadeandLoma,which includesthe 15-Mile
Reach.Stockingwill proceedin accordancewith datesestablishedby theRecoveryProgram
and/orincludedin theRecoveryAction Plan.

Populationsofrazorbacksuckerandbonytailareso low in theUpperColoradoRiver that
augmentationofpopulationsis anessentialtool for speciesrecovery.

Speciesand Critical HabitatResponseto theProposedAction

TheServicebelievesthatthegreatestimpactsofwaterdepletionsaddressedin thisbiological
opinionareon endangeredfishesandtheirhabitatsin the 15-Mile ReachoftheColoradoRiver.
Historic waterdepletionshavegreatlyalteredthenatural flow regime,andnewdepletions
totaling 120,000acre-feet/yearwill haveadditionalimpacts. As aresultofexistingdepletions
andotherfactorsaffectinghabitatavailability andquality, critical habitatfor theendangered
fisheshasbeendegradedto varyingdegreesandpopulationresponsesto habitatmodification
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variesamongspecies.Recentpopulationestimatesindicatethat Coloradopikemirmow
populationshaveincreasedin theColoradoRiver (OsmundsonandBurnham1998),but
populationsarestill low comparedto historic levels. Nonetheless,the 15-Mile Reachcurrently
supportsmoreadult Coloradopikemmrmowpermile thantherestofthemainstemColoradoRiver
exceptfor theadjacentdownstream18-Mile Reach(USFWS,unpublisheddata). Populationsof
razorbacksuckerthroughouttheColoradoRiver basinhavesufferedseveredeclines,apparently
duein part to lossofcritical floodplainhabitats,andwild fish arealmostunknownin recent
collectionsfrom theupperColoradoRiver sub-basin.Humpbackchubsdo notoccurin the
15-Mile Reach,andpopulationresponsesto presentriver modificationsaredifficult to determine
becausepopulationsin theupperColoradoRiver subbasinwerenotdiscovereduntil the late
1970’s. However,resultsfrom monitoringsuggestthatpopulationsin BlackRocksand
WestwaterCanyonarestable(McAdaet al. 1994). Wild populationsofbonytailhavebeen
extirpatedfrom theupperColoradoRiver subbasin.

OngoingorplannedRecoveryProgramactionsfor theendangeredfishesin theColoradoRiver
includeaugmentationof springpeakflows, providingadequatebaseflows, implementingcontrol
measuresfor normativefishes,restoringaccessto historicallyoccupiedriver reachesandhabitats,
andaugmentationofpopulationsthroughstockingto assistin reestablishingviablepopulations
(particularlybonytail andrazorbacksucker). TheServicehasconcludedthatalthoughtheflow-
relatedrecoveryactionswill not be sufficientto fully offset all theadverseeffectsofhistoric and
newwaterdepletions,it is expectedthat acombinationofflow andnonflowmanagement
activitieswill providesuitablehabitatfor increasingnumbersoftheendangeredfishesandlikely
restorecritical habitatareasthathavebeensubstantiallymodifiedorcompletelylost, to
adequatelyoffset suchdepletionsandto avoidtakeincludingharm. Thelife historyofthe
endangeredfishessuggeststhatpopulationsarerecruitment-limited(WydoskiandWick 1998),
thereforeensuringadequatelevelsofrecruitmentappearsto be thekeyfor theirrecovery.The
expectedlong-termresponseoftheendangeredfishesto habitatrestorationandpopulation
augmentation(whereneeded)will be a functionoftheenhancementofpopulationsthrough
increasesin abundance,expansionofcurrentdistributions,andrestorationofviablepopulation
structure(i.e., all life stagespresentandsuccessfulrecruitmentofyoungto adultstocks).

Managementactivitiesto enhancespring(March—July)peakflows includeCoordinated
ReservoirOperationsandimplementationofPhaseII ofCoordinatedFacilities. Althoughthe
Servicerecognizesthat springflow recommendationsfor theendangeredfisheswill not bemet
undertheproposedaction,theexpectedresultofenhancingthespringpeakis increased
frequencyofyearsin which flowsexceed12,900cfs, thethresholdidentifiedfor movingfine
sediments(Pitlick et al.1996). Adequatesedimenttransportis importantbecausecobbleand
graveldepositsfreeofsilt andsand arepreferredspawningsitesoftheendangeredfishes(Tyus
1990;Harveyet al. 1993;HarveyandMussetter1994; Wick 1997),andbackwaters(the
preferrednurseryhabitatofyoungColoradopikemmnow)aremaintainedby periodicremovalof
accumulatedsedimentsandrejuvenationofdepositsthatprovidethestructurefor formationof
thehabitatafterspringflows recede(RakowskiandSchmidt1999,Osmundsonetal. 1995). The
Servicebelievesthat improving spawningandnurseryhabitatsshouldresultin increased
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reproductivesuccessandsurvival ofyoungfish (i.e.,enhancedrecruitment)which, overtime,
shouldleadto increasesin populationabundance.While spring flow recommendationshavenot
beenachievedin recentyears,dataindicatesthatpopulationsofColoradopikemirmoware
increasing(OsmundsonandBurnham1998,USFWSunpublisheddata). In 1999,theService
releasedrazorbacksuckersinto theColoradoRiver andanticipatesthatthis andfuture
augmentationeffortswill resultin self-sustainingpopulations.

Prior to implementationofrecoveryactions,recommendedsummer/fallbase-flowtargetsfor the
15-Mile Reachwereseldommet. With full implementationofrecoveryactions,base-flow
targetsfor August—Octoberwill be metin mostyears. Thebase-flowrecommendationsare
intendedto providethemaximumareaofhabitatpreferredadultColoradopikemirmow
(Osmundsonet al. 1995)and,therefore,thenumbersofadult Coloradopikemmnnowin the
15-Mile Reachshouldincreasein responseto theadditionalhabitat. Further,the
August—Octoberbaseflowsachievedthroughimplementationoftherecoveryactionsshould
provideadequatedepthandstability in nurserybackwaterandotherlow-velocitychannel-margin
habitats,which arethehabitattypesmostsensitiveto changesin river stage(Hlohowskyj and
Hayse1995,Osmundsonet at. 1995). TheServicebelievesthatincreasesin suitablebackwaters
should provideadditionalnurseryhabitatin the 15-Mile Reach,possiblyresultingin increased
recruitmentofColoradopikemmrmow. TheServiceconcludesthat, althoughinformationon
habitatuseby razorbacksuckersin the 15-Mile Reachis limited, providingnurserybackwaters
with adequatedepthandstabilityfor youngfish shouldincreasethelikelihood for
reestablishmentofthespeciesin thisreach. All ofthe 14 earlyjuvenilerazorbacksuckerscaught
in riverinehabitatsoftheUpperColoradoRiver Basinsince1962werefrom backwaters(Tabaet
al. 1965;Gutermuthet al. 1994;Muth etal. 1998). Thewinterbase-flowtargetswill continueto
bemetwith implementationoftheproposedaction. Duringwinter, adultColoradopikemmrmow
mostlyusepoolsandbackwaters(Osmundsonet at. 1995). Winter flows with theproposed
actionshouldprovideadequatedepthin thesehabitatsfor overwintersurvival.

NormativefishesdominatetheichthyofaunaofColoradoRiverbasinriversandhavebeen
identifiedascontributingto reductionsin distributionandabundanceofnativefishes(Carison
andMuth 1989). Becauseintroducedspeciesvary in bodysize,environmentaltolerances,and
habitatpreferencesandhavewide distributions,high abundance,anddietsrangingfrom
herbivoryto piscivory,theyarepotentialcompetitorswith orpredatorsonnearlyall life stagesof
nativefishes,butparticularlyyoungfish in nurseryhabitats.Nonnativesofgreatestconcernin
theUpperBasinarered shiner,commoncarp,fatheadminnow, channelcatfish,northernpike,
andcentrarchidsbecauseofknownorsuspectednegativeinteractionswith nativefishes
(HawkinsandNester1991). Lentschet at. (1996)andTyus andSaunders(1996)emphasizedthe
needfor normativefish controlto achieverecoveryoftheendangeredfishesandpresented
optionsfor controllingnormativefishesin theupperbasinthatincludedmorerestrictivestocking
protocols,moreliberalizedharvestregulations,mechanicalremoval,chemicaleradication,and
managementof flows to benefitnativefishesandsuppresstheabundanceofnormativefishes.
ThepurposeoftheSeptember1996Proceduresfor StockingNormativeFishSpeciesin the
UpperColoradoRiverBasinis to ensurethat all futurestockingofnormativefisheswill be
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consistent with recovery of the endangeredfishes. OngoingRecoveryProgramprojectsto
actively control normative fishes in the Colorado River includemechanicalremovalofcyprinids
and centrarchids from backwaters,andscreeningofpoint-sourcesandchemicaleradicationof
fishesin pondsadjacentto theriver within critical habitatto preventescapementinto theriver
duringhighflows. Normativefish controlactivitiesimplementedby theRecoveryProgram
shouldimprovethequalityofhabitatfor all endangeredfishesby reducingpredationand
competitionfor foodandspace,resulting in enhancednativefish populationabundance.The
Servicebelievesthatprovidingbackwaterswith adequatedepthandreducednormativepredators
orcompetitorswill likely increasesurvivalof youngColoradopikemmrmow,and,in particular,
razorbacksucker,therebypotentiallyresultingin strongeryearclassesandenhancedlevelsof
recruitment.

Habitatrestorationandaugmentationofpopulationsthroughstockingto providesufficient
numbersof fish to takefull advantageofrestoredhabitatsarekey elementsfor recoveryofthe
endangeredfishes.Completionoffish-passagestructuresontheColoradoRiver will restore
accessto 55 miles ofhabitathistorically occupiedby endangeredfishesbetweenPalisadeand
Rifle. Runsandpoolscomprise49 to 70 percentoftheavailablehabitatwithin this reach;these
habitatsprovideexcellentfeedingandwinteringareasfor Coloradopikemirmowandrazorback
sucker(Anderson1997). Providingaccessup to anadditional 3,500acresoffloodplainhabitat
will alsoimprovehabitatqualityduring springrunoff. Floodplainhabitatsinundatedand
connected to the main channelby high springflows aretypically warmerandsubstantiallymore
productivethantheadjacentriver andhaveabundantvegetativecover. Thesehabitatsapparently
are important growth andconditioningareasfor all life stagesofrazorbacksucker(alsousedby
adult Colorado pikeminnow), but are critical for survivalofearlylife stages(WydoskiandWick
1998;Muth et al. 1998). The decline of razorback sucker in theUpperColoradoRiverBasinhas
beenlinked to recruitmentfailure, andrecoveryofthespeciesseemsunlikely withoutrestoration
offloodplainhabitats.Enhancedgrowthofyoungrazorbacksuckersin warm, food-rich
floodplainhabitatsmayincreaseoverallsurvival by reducingtheeffectsofsize-dependent
processesonsurvival,suchasshorteningtheperiodofvulnerability to predationby normative
fishes(Muth et a!. 1998).

TheServiceconcludesthattheeffectof implementationoftherecoveryactionswill bean
increasein thepopulationsofall fourspeciesof endangeredfish. TheServicebelievestheabove
recoveryactionsmustbeaccomplishedonscheduleto halt furtherhabitatdegradationand
promoterestorationofimportanthabitatsandenhancementofendangeredfish populations.The
Servicerecognizesthatthe 15-Mile Reachflow recommendationswill notbemetfor thespring
months,andinfrequentlynotmetduring the late summer/fallperiod;however,theService
anticipatesthatthecombinationofflow andnonflowrecoveryactionswill increasepopulations
ofendangeredfishesto thelevelsdescribedasa“positive response”in AppendixD andrestore
critical habitat. TheServicewill usefish populationresponsesto determineif therecovery
actionsareproducingthedesiredpositiveresults,but, becausetheendangeredfishesare
long-lived,detectionofresponsesto recoveryactionsmaytakeseveralyears. Ultimately, the
anticipatedlong-termspeciesresponseto theRecoveryactionsis attainmentof recoverygoals,
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which arebeing developed.If fish populationresponsesdo not indicatethattheRecovery
actionsareimproving populationsto levelsdescribedasa“positive response”in AppendixD,
section7 consultationwill haveto bereinitiated,accordingto theconditionsfor reinitiation
listed in thereinitiationnoticeandAppendixD. It shouldbenotedthatAppendixD will be
refinedasnewinformationbecomesavailable.

Thecriteriato determinepositiveornegativefishpopulationresponsesis presentedin the
reinitiationnoticeofthisbiological opinionandin AppendixD. As describedin thereinitiation
notice,thestatusof fishpopulationswill be reviewedprior to newdepletionsreaching60,000
acre-feet/year.This reviewwill beginwhenactualnewdepletionlevelsreach50,000
acre-feet/yearortheyear2015,whichever comesfirst. Themethodfor determiningthe level of
new depletions is described in Appendix B. According to the criteria outlined in Appendix D, a
positive response would requiretheadultColoradopikemmrmowpopulationestimateto increase
to and to be maintained at approximately1,100individuals in the Colorado River (confluence of
theGreenRiverto Rifle). Whenpopulationestimatesfor wild adulthumpbackchubare
finalized,theywill alsobeusedto determinepopulationresponse.As outlinedin Appendix D,
Coloradopikemmrmowandhumpbackchubwill serveassurrogatesfor razorbacksuckerand
bonytail for 10 years. Recoverygoalsfor all fourspeciesareexpectedto be developedin the
year2000. If apopulationmeetsorexceedsthenumericrecoverygoal for thatspecies,it will be
consideredto exhibit apositiveresponse.However,shortofreachinga specificrecoverygoal,
trendsin certainpopulationsindicesprovideaninterim assessmentofa species’progresstoward
recovery.

It is theService’sbestscientificjudgmentat this timethatthecombinationofflow andnonflow
recoveryactionswill increasepopulationestimatesto levelsdescribedasapositive responsein
AppendixD andrestorecritical habitat. However,if this judgmentis determinedto be
inaccurateduringtheyear2015oratthe50,000acre-feet/yearcheckpoint, andpopulation
estimatesfor Coloradopikemirmowin theColoradoRiver do not reach1,100adults,thiswould
beconsiderednewinformationandsection7 consultationwill be reinitiated.

CUMULATIVE EFFECTS

CumulativeeffectsincludetheeffectsoffutureState,local orprivateactionsthatarereasonably
certainto occurin the actionareaconsideredin thisbiological opinion. FutureFederalactions
thatareunrelatedto theproposedactionarenotconsideredin this sectionbecausetheyrequire
separateconsultationpursuantto section7 oftheEndangeredSpeciesAct. The Serviceis not
awareofany futurenon-Federalactionsnot includedin this actionunderconsultationinvolving
waterdepletionsthatarereasonablycertainto occurin theactionarea.

CONCLUSION

After reviewingthecurrentstatusoftheendangeredfishes,theenvironmentalbaselineforthe
actionarea,theeffectsoftheproposedactionandthecumulativeeffects,it is theService’s
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biological opinionthattheproposedactionis not likely tojeopardizethecontinuedexistenceof
theColoradopikemirmow,razorbacksucker,bonytail,orhumpbackchubandis not likely to
destroyoradverselymodify thedesignatedcritical habitatofthesespecies.

INCIDENTAL TAKE

Section9 ofthe Act andFederalregulationpursuantto section4(d)oftheAct prohibit thetake
ofendangeredandthreatenedspecies,respectively,without aspecialexemption.Takeis defined
asto harass,harm,pursue,hunt,shoot,wound,kill, trap,captureorcollect,or to attemptto
engagein anysuchconduct.Harm is furtherdefinedby the Serviceto includesignificanthabitat
modificationordegradationthat resultsin deathor injury to listed speciesby significantly
impairingessentialbehavioralpatternsincludingbreeding,feeding,orsheltering. Harassis
definedby the Serviceasintentionalornegligentactionsthatcreatethelikelihood ofinjury to
listedspeciesto suchanextentasto significantly disruptnormalbehaviorpatternswhich
include,butarenot limited to breeding,feedingor sheltering. Incidentaltakeis definedastake
thatis incidentalto, andnot thepurposeof, thecarryingoutofanotherwiselawful activity.
Underthetermsofsection7(b)(4)andsection7(o)(2),takingthat is incidentalto andnot
intendedaspartoftheagencyactionis notconsideredto be prohibitedtaking undertheAct
providedthatsuchtaking is in compliancewith thetermsandconditionsofthis incidentaltake
statement.

Themeasuresdescribedbelowarenondiscretionary,andmustbeundertakensothattheybecome
bindingconditionsofany Federaldiscretionaryactivity, for theexemptionin section7(o)(2)to
apply. TheparticipatingFederalAgencieshaveacontinuingdutyto monitortheactivity covered
by this incidentaltakestatement.If theRecoveryProgram(1) fails to assumeandimplementthe
termsandconditionsor(2) fails to retainoversightto ensurecompliancewith thetermsand
conditions,theprotectivecoverageof section7(o)(2)maylapsefor theprojectscoveredby this
incidentaltakestatement.

Incidentaltakeis consideredwith full implementationofrecoveryactionswhich arepartofthe
Project(FederalAction) which is thesubjectofthisconsultation.TheServicehasdetermined
thatno takeincludingharmis anticipatedto occurasaresultofthedepletionscontemplatedin
thisopinionbecauseofthe implementationof recoveryactions.Takethat is incidentalto
activitiesaddressedin this opinionareassociatedwith endangeredfish beingdivertedinto
irrigation,municipal,andindustrialwaterdelivery systems.This incidentaltakeis expectedto
be in theform ofkilling becausethefish will likely entercanalsandbe transportedby waterto
agriculturalareasor irrigation, municipal,andindustrialfacilitieswheretheywould not survive.
Any incidentaltakeassociatedwith recoveryactionshasbeenorwill beaddressedduringproject
specificenvironmentalcompliance.TheRecoveryProgramwill beresponsiblefor providingany
requiredreasonableandprudentmeasuresto minimize incidentaltake.
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AMOUNT OR EXTENT OF TAKE

The Serviceconsidersit likely that adultColoradopikemmnnowandrazorbacksuckerwill swim
into irrigation canalsorberemovedfrom theriver throughmunicipalor industrialwaterdelivery
systemsalong theColoradoRiverabovethe 15-Mile Reach.Thereareno majordiversionsin or
downstreamofthe 15-Mile Reach.In thefuture,if andwhenreproducingpopulationsof
Coloradopikemmrmowandrazorbacksuckerareestablishedupstreamofthe 15-Mile Reach,the
Serviceanticipatessomedegreeofincidentaltakeof larval andyoungColoradopikeminnowand
razorbacksuckerin this area.Thetakeis expectedbecauseoflackof larvalhabitatin canalsand
killing oflarvaein waterwhich will beremovedfrom theriver thoughirrigation,municipal,and
industrialwaterdelivery systems.TheServicedoesnotanticipateincidentaltakeofbonytail or
humpbackchubin irrigation,municipal,or industrialwaterdeliverysystemsbecausebonytail do
notpresentlyoccurabovethe 15-Mile Reachandhumpbackchubtendto stayin canyonreaches.

TheServicefinds thattheanticipatedamountof incidentaltakeassociatedwith irrigation,
municipal,andindustrialwaterdelivery systemswill bedifficult to detectfor thefollowing
reasons:finding a deador impairedspecimenis unlikely; larval fish areextremelysmall; the
river is very turbidandfish ofanysizearenoteasilyobserved.However,theanticipated
incidentaltakefor Coloradopikeminnowandrazorbacksuckers>300mm wasestimatedas
follows.

Adult andSubadultFish

Existingdiversionsfrom Rifle to the 15-Mile Reachincludethoseusedfor agricultural,
municipal,andindustrialpurposes.Manyofthesediversionsarevery small andposelittle threat
to fish >300mm, becausefish ofthis sizearenot likely to entersmall canalsorpumps.
However,two majordiversionsabovethe 15-Mile Reachlikely takeall life stagesoffish. These
diversionsaretheGrandValleyProjectDiversionDam (GovernmentHighline Canal)andthe
GrandValleyIrrigation CompanyCanal. Thereasonableandprudentmeasurewasdevelopedto
minimizetakeabovethe 15-Mile Reachattheselargediversioncanals.

TheServiceanticipatesanannualincidentaltakeof 1 percentofthecurrentadultColorado
pikemirmowpopulationaboveWestwaterCanyon. Thecurrentpopulationof adultColorado
pikemirmowaboveWestwaterCanyonis estimatedto be 253 fish, with a survival rateof
86 percentperyear(OsmundsonandBurnham1998). Therefore,thecurrentlevel ofanticipated
incidentaltakeis 3 adultColoradopikemmnnowperyear. As populationestimateschange(either
up ordown),the level ofanticipatedincidental takewould change.A recentmanagement
objectiveoftheRecoveryProgram(Lentschetat. 1998)is to establishapopulationof5,477
adultColoradopikeminnowin theColoradoRiver. Assumingthis targetis metin the futureand
thereis a similardistributionofadult fish aspresentedby OsmundsonandBurnham(1996),
therewouldbeapproximately1,683ColoradopikemmrmowaboveWestwaterCanyon.
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Therefore, the anticipated level of incidental take will increase to 17 adultfish peryearor
1 percent of the adult population which ever is greater.

There are no current population estimates for razorback sucker in the Colorado River dueto the
low numbersof remainingfish. Therefore,theServiceestimatestheanticipatedincidentaltake
to be2 adult fish peryearuntil augmentationefforts aresuccessfulabovethediversion
structures.Thecurrentmanagementobjectiveis to have5,316adult razorbacksuckersin the
ColoradoRiver, in Colorado. As thepopulationofrazorbacksuckersincreases,theincidental
takecouldincrease.TheServiceestimatesfuture incidentaltaketo be 1 percentofthe
population. Therefore, the anticipated level of incidentaltakewill increaseto 53 adultfish per
yearor 1 percentoftheadultpopulationwhich everis greater.

To reducethelevelof incidentaltakeofadultandsubadultColoradopikeminnowandrazorback
sucker,reasonableandprudentmeasureshavebeendeveloped.

YoungFish

Currently,thereis no anticipatedincidentaltakeoflarval oryoungfish, becausethereis no
knownreproductionofColoradopikemmnnoworrazorbacksuckerabovethe15-Mile Reach.
However,in thefuturewhenpassageis establishedatPrice-StubbandtheGrandValley
Diversions,andreproducingpopulationsareestablished,and spawningoccursabovethe 15-Mile
Reach,theServiceexpectsyoungfish mightbe divertedinto canals. When it is detected that
endangeredfishesarespawningabovethe 15-Mile Reach,state-of-the-artsamplingtechniques
will beappliedto helptheServiceanticipateincidentaltakeofyoungrazorbacksuckerand
Colorado pikeminnow.

EFFECTOFTHETAKE

In theaccompanyingbiological opinion,theServicedeterminedthatthis level ofanticipated
incidentaltakeis not likely to resultin jeopardyto thespeciesordestructionor adverse
modificationof critical habitatwith full implementationofrecoveryactions.

REASONABLEAND PRUDENTMEASURES

TheServicebelievesthefollowing reasonableandprudentmeasuresarenecessaryand
appropriateto minimize takeof Colorado pikemirmow andrazorbacksucker.Thetwo diversions
listed belowhavethegreatestpotentialfor accessby theendangeredfishbecauseof their
locationandthe amountoftheriver thatis divertedatthesefacilities. It is not anticipatedthat
otherexistingwaterdelivery systemsabovethe 15-Mile Reachposemuchthreatto the
endangeredfish, therefore,individual reasonableandprudentmeasuresabovethemajor
diversionsarenotrequiredatthis time.



71

1. TheRecoveryProgramwill design,construct,andmaintainfish preclusiondevicesto
preventorreduceadultand subadultfish (>300mmtotal length)from enteringthe
existingmajorirrigation diversionsystems(GrandValleyIrrigationCompanyCanaland
GrandValley ProjectDiversionDam[GovernmentHighline Canal]). Theseare
RecoveryPlanactionsII.B.1.b.(3)andII.B.3.b.(3).

TERMS AND CONDITIONS

In orderto be exemptfrom theprohibitionsof section9 oftheAct, thefollowing termsand
conditionsmustbecompliedwith, which implementthereasonableandprudentmeasures
described above. Thesetermsandconditionsarenondiscretionary.

1. The Recovery Program will develop an appropriate designfor fish preclusiondevices
that are compatiblewith theoperationofthesubjectfacilities.

2. Fish preclusion devicesto preventorreduceadultandsubadult fish (>300 mmtotal
length) from enteringthecanalswithin thetime frameoutlinedin theRecoveryAction
Plan will be constructed by the Recovery Program.

3. If anotherexistingwaterdelivery system between Rifle and the 15-Mile Reach is
foundto resultin takethatmaycausetheincidentaltakelimit to beexceeded,thenthe
RecoveryProgramwill designandconstructfish preclusiondevicesto preventorreduce
adultandsubadultfish (>300 mmtotal length)from enteringthat facility.

4. A planto monitortheamountof takewill bedevelopedby September30, 2001,by the
Recovery Program and added to the Recovery Action Plan.

Thereasonableandprudentmeasures,with their implementingtermsandconditions,are
designed to minimize incidental takeat existing facilities in theactionarea(Rifle to Lake
Powell) from depletionsabovetheconfluencewith theGunnisonRiverthatmightotherwise
result from the proposed action. Incidental take statements exemptthoseactionscoveredby the
incidental takestatement from the Act’s section 9 prohibitions if the reasonable andprudent
measures and the implementing termsandconditionsof incidentaltakestatementsarecomplied
with. In summary, the anticipated incidental take of Colorado pikemirmow whenadultsaretaken
in irrigation canals and municipal intakesis 3 adult fish peryearor 1 percentofthe latestadult
population estimate above Westwater Canyon, whichever is greater. Theanticipatedlevel of
incidentaltakeofrazorbacksuckerswhenadultsaretakenin irrigation canalsandmunicipal
intakesis 2 adultfish peryearor 1 percentoftheadultpopulation,whicheveris greater. If,
duringthe courseoftheaction,this minimizedlevel of incidentaltakeis exceeded,such
incidental take represents newinformationrequiringreinitiationofconsultationto reviewofthe
reasonable and prudent measures provided. The Servicewill considerthecausesofthetaking
andreview the need for possible modificationofthereasonableandprudentmeasures.
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If consultationis reinitiatedbecausetheincidentaltakelimit hasbeenexceededfor existing
intakesbetweenRifle andthe 15-Mile Reach,additionalreasonableandprudentmeasureswould
bedeveloped.TheRecoveryProgramwould beresponsibleforthe implementationofany
additionalreasonableandprudentmeasuresfor suchintakestructures.As statedin 50 CFR
402.14(I)(2)these“Reasonableandprudentmeasuresalongwith thetermsandconditionsthat
implementthem,cannotalter thebasicdesign,location,scope,duration,ortiming oftheaction
and may involve only minor changes.”

INDIVIDUAL CONSULTATIONSUNDERTHEUMBRELLAOF
THIS PROGRAMMATIC BIOLOGICAL OPINION

Thisprogrammatic consultation is ontheFederalactionasdescribedonpage1. TheService
believes that the Recovery Action Plan items are sufficient to avoidthelikelihoodofjeopardy
and/oradversemodificationofcritical habitatfor depletionimpactsfor individual existing
depletions (estimated average annual 1 million acre-feet/year)asdefinedin thedescriptionofthe
proposedaction,andfuturedepletions(upto 120,000 acre-feet/year). Individual consultation is
notrequiredon futurespecificFederalactionswithin thescopeofthis opinionastheyrelateto
Reclamation’sexistingoperationsanddepletionsasdefinedin thedescriptionoftheproposed
action,orto Reclamation’sportionofthe 120,000acre-feetofnewdepletionsfrom existing
projects. Operationof Reclamationfacilities to carryout recoveryactionsasdescribedin this
biological opinionwill not requirefurthersection7 consultation.However,individualsection7
consultationwill still be requiredon all otherfuturespecificFederalactionspursuantto the
EndangeredSpeciesAct, to determineif theyfit undertheumbrellaof this programmatic
biological opinion. Non-Federalprojectswith existingdepletionsarenotrequiredto consult
under section 7 until thereis aFederalnexus,at whichtimeit will be determined if theproject
fits undertheumbrellaofthisprogrammaticbiological opinion. Thefollowing criteriamustbe
metatthetime ofindividualprojectconsultationto rely on theRecoveryProgramandbe
consideredundertheumbrellaofthis programmaticconsultation:

1. A RecoveryAgreementmustbeofferedandsignedprior to conclusionof section7
consultation.

2. A feeto fundrecoveryactionswill besubmittedasdescribedin theproposedaction
for newdepletionprojectsgreaterthan 100 acre-feet/year.The2000fee is $14.36per
acre-foot and is adjusted each year for inflation.

3. Reinitiationstipulations,describedbelow, will be includedin all individual
consultationsundertheumbrellaofthisprogrammatic.

4. TheServiceandprojectproponentswill requestthatdiscretionaryFederalcontrolbe
retainedfor all consultationsunderthisprogrammatic.
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Underthis opinion,futureconsultationsthatmeetthecriteriawouldavoidthe likelihoodof
jeopardyand/oradverse modificationofcritical habitatfrom depletionimpacts. Projectsthat
don’t meetthecriteriaarenotpartoftheproposedaction,andthereforewill requireconsultation
outside of the Recovery Program.

REINITIATION NOTICE

Thisconcludesformal consultationon thesubjectaction. As providedin 50 CFRsec.402.16,
reinitiation of formal consultationis requiredfor Reclamationprojectsandwherediscretionary
FederalAgencyinvolvementorcontrolovertheactionhasbeenretained(or is authorizedby
law) andunderthefollowing conditions:

a. Theamountorextentoftakespecifiedin the incidentaltakestatementfor thisopinionis
exceeded. The Service has determined that no incidentaltake,includingharm,is anticipatedto
occur as a result of the depletionscontemplatedin thisopinionbecauseofthe implementationof
recoveryactions. TheimplementationoftheRecoveryactionscontainedin this opinionwill
furtherdecrease the likelihood of anytakecausedby depletionimpacts.

b. Newinformationrevealseffectsoftheactionthat mayaffectlisted speciesor critical habitat
in amannerorto anextentnotconsideredin this opinion. In preparingthisopinion,theService
describesthepositiveandnegativeeffectsoftheactionit anticipatesandconsideredin the
sectionoftheopinionentitled “Effects oftheAction.” Newinformationwould include,but is
not limited to,not achievinga“positive response”orasignificantdeclinein population,as
described in Appendix D. Significantdeclineshallmeanadeclinein excessofnormalvariations
in population (Appendix D). The current population estimate of adult Coloradopikemmrmowin
the Colorado River is 600 individuals, with a confidence intervalof±250. Therefore, with the
criteria established in Appendix D, a negative population response would trigger reinitiation if
the population declined to 350 adults. The Recovery Program is currently developing recovery
goals for the four endangered fishes. If a population meets or exceeds the numeric goal for that
species,it will be considered to exhibit a positive response. The Service retainstheauthorityto
determinewhethera significantdeclinein populationhasoccurred,but will consultwith the
RecoveryProgram’sBiologyCommitteeprior to making its determination.In theeventofa
significant population decline, the Serviceis to first relyon theRecoveryProgramto takeactions
to correct the decline. If nonflow recoveryactionshavenotbeenimplemented,theServicewill
assesstheimpactsof notcompletingtheseactionsprior to reexamininganyflow relatedissues.

Newinformationwould alsoincludethelackofapositivepopulationresponseby theyear2015
or when new depletions reach 50,000 acre-feet/year. According to the criteria outlined in
Appendix D, a positive response would requiretheadultColoradopikemmrmowpopulation
estimate to be 1,100 individuals (±250)in the Colorado River (Rifle to the confluence with the
Green River). Whenthe population estimate increases above 1,100, a new population baseline is
established at the higher population level.
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c. The Recovery Action Plan actions listed as partoftheProposedactionin this opinionarenot
implemented within the required time frames. This would be considered a change in the action
subject to consultation and the section 7 regulations (50CFR402.16 (c)) state that reinitiation of
consultation is required if the identified action is subsequently modified in a manner that causes
an effect to the listed species or critical habitatthatwasnot consideredin thebiologicalopinion.
The Recovery Action Plan is an adaptive management plan becauseadditionalinformation,
changing priorities, and the development of the States’ entitlement may require modification of
the Recovery Action Plan. Therefore, the Recovery Action Plan is reviewed annually and
updatedandchangedwhennecessaryandtherequiredtimeframesincludechangesin timing
approvedby meansofthenormalproceduresoftheRecoveryProgram,asexplainedin the
descriptionofthe proposedaction. In 2003 andevery2 yearsthereafter,for the life ofthe
RecoveryProgram,the ServiceandRecoveryProgramwill reviewimplementationofthe
RecoveryActionPlanactionsto determinetimely compliancewith applicableschedules.

d. The Servicelistsnewspeciesordesignatesneworadditionalcritical habitat,wherethelevel
or pattern of depletions coveredunderthisopinionmayhaveanadverseimpacton thenewly
listed speciesorhabitat. If thespeciesorhabitatmaybe adverselyaffectedby depletions,the
Servicewill reinitiateconsultationon theprogrammaticbiological opinionasrequiredby its
section7 regulations.TheServicewill first determinewhethertheRecoveryProgramcanavoid
suchimpactorcanbe amendedto avoidthe likelihood ofjeopardyand/oradversemodification
ofcritical habitatfor suchdepletionimpacts. If theRecoveryProgramcanavoidthelikelihood
ofjeopardyand/oradversemodificationofcritical habitatno additionalrecoveryactionsfor
individual projects would be required, if theavoidanceactionsareincludedin theRecovery
Action Plan. If the RecoveryProgramis not likely to avoidthelikelihood ofjeopardyand/or
adversemodificationofcritical habitatthentheServicewill reinitiateconsultationanddevelop
reasonableandprudentalternatives.

For purposesofanyfuture reinitiationofconsultation,depletionshavebeendivided into two
categories.

Catego~ 1:

a) existingdepletions,bothFederalandnon-Federal as described in the project
description,from theUpperColoradoRiver Basinabovetheconfluencewith the
GunnisonRiver thathadactuallyoccurredon orbeforeSeptember30, 1995 (average
annualof approximately1 million acre-feet/year);

b) depletions associated with thetotal 154,645acre-feet/yearvolumeofGreenMountain
Reservoir, including power pool (which includes but is not limited to theall of the20,000
acre-feet contract pool and historic user’s pool), the Colorado Big-Thompson replacement
pool, and
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c) depletions associated with Ruedi Reservoir including Round I sales of 7,850 acre-feet,
Round II sales of 6,135 acre-feet/year as discussed in the Service’s biological opinion to
Reclamation dated May26, 1995, and as amended on January6, 1999, and the Fryingpan
Arkansas Project replacement pooi as governed by the operating principles for Ruedi
Reservoir, but excluding 21,650 acre-feet of the marketable yield.

Category 1 depletions shall remain as Category1 depletionsregardlessof anysubsequentchange,
exchange, or abandonment of the water rights resulting in such depletions. Category 1 depletions
associated with existing facilities may be transferred to other facilities andremainin Category1
so long as there is no increase in the amount of total depletionsattributableto existingdepletions.
However, section 7 consultation is still required for Category I depletion projects when a new
Federal action occurs which may affectendangeredspeciesexceptasprovidedaboveunder
“Individual Consultation Under the Umbrella of this ProgrammaticBiological Opinion.”
Reiitiation of this consultation will be required if the water users fail to provide 10,825 acre-
feet/yearonapermanentbasis.

Category2:

Category2 is definedasall newdepletionsup to 120,000acre-feet/year;this includesall
depletions not includedin Category1 thatoccurafter1995regardlessofwhethersection7
consultation has been completed. This categoryis furtherdividedinto two 60,000 acre-feet/year
blocksofdepletions.

Therecoveryactionsareintendedto avoidthe likelihoodofjeopardyand/oradversemodification
ofcritical habitatandto resultin apositiveresponseasdescribedin AppendixD for both 60,000
acre-feetblocksofdepletionsin Category2. However,prior to depletionsoccurringin the
second block, the Service will reviewtheRecoveryProgram’sprogressandadequacyofthe
species response to the Recovery Action Plan actions. According to the criteria outlined in
Appendix D, a positive response would require the adult Colorado pikemirmow population
estimate to be maintainedat approximately1,100individualsin theColoradoRiver (Rifle to the
confluence with the Green River), unless the criteria in Appendix D is changed becauseofnew
information. If the adult Colorado pikeminnow population is maintained at approximately 1,100
adults or whatever is determined to be the recovery goalin theColoradoRiver, anewpopulation
baseline would be established to determine a positive or negative populationresponse.

Whenpopulation estimates for wild adult humpback chub are finalized, it would also be used to
determine population response.As outlinedin AppendixD, Coloradopikemirmowand
humpback chub population estimateswill serveassurrogatesforrazorbacksuckerandbonytail
to assessthestatusoftheirpopulationsfor 10 years. Recovery goalsfor all fourspeciesare
expectedto bedevelopedin theyear2000. If apopulationmeetsorexceedsthenumericgoalfor
thatspecies,it will beconsideredto exhibit apositive response.However,shortof reachinga
specificrecoverygoal,trendsin certainpopulationsindicesprovidean interim assessment of a
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species’ progress toward recovery. This reviewwill beginwhenactualdepletionlevelsfrom the
first depletion block reach 50,000 acre-feet/yearortheyear2015,whichevercomesfirst.

Calculation of actual depletions is to be accomplished usingCameogagerecordsandState
Division of Water Resources data (Appendix B). The review will includeadeterminationif all
the Recovery actions have been satisfactorilycompleted,thatall ongoing Recovery actionsare
continuing, and the status of the endangered fish species. If it is determined that the Recovery
actions have all beencompletedandthe status of all four endangeredfish specieshasimproved
(based on criteria in Appendix D), then the Service intends thatthis opinionwould remainin
effect for new depletionsup to 120,000acre-feet/year(total ofboth 60,000acre-feetblocksof
Category 2 depletions).

Monitoring, as explained in Appendix D, will beongoingto determineif apopulationestimateof
1,100 (±one confidence interval) adult Colorado pikemirmow is maintained. If it is not
maintained,this wouldbeconsiderednewinformationandsection7 would haveto bereinitiated.
Population baselines will be adjustedaspopulationestimateschange.If theadultColorado
pikeminnow population estimatesincreaseduringthenext15 years,a newpopulationbaseline
would be establishedto determineapositiveornegativepopulationresponse.If thepopulation
estimate for Colorado pikemmrmow in the year 2015 is greater than 1,100 adults, then the higher
number would be used to establishanewpopulationbaseline.Thesenumericvaluesmaybe
revised as new information becomes available. Revisions will bemadeto AppendixD asneeded.

If the 50,000 acre-foot or 2015 review indicates that either the recoveryactionsspecifiedin this
opinion have not been completed or that the status of all four fish specieshasnot sufficiently
improved, the Service intends to reinitiateconsultationon theRecoveryProgramto specify
additional measures to be taken by the Recovery Program to avoid the likelihood ofjeopardy
and/or adverse modificationofcritical habitatfor depletionsassociatedwith thesecond60,000
acre-feet/yearblock. Any additionalmeasureswill beevaluatedevery5 years. If othermeasures
aredeterminedby the ServiceortheRecoveryProgramto beneededfor recoveryprior to the
review,theycanbeaddedto theRecoveryAction Planaccordingto standardprocedures,
outlinedin thatplan. If theRecoveryProgramis unableto completethoseactionswhichthe
Servicehasdeterminedto be requiredfor thesecond60,000acre-feet/year,consultationon
projectswith aFederalnexusmaybe reinitiatedin accordancewith EndangeredSpeciesAct
regulationsandthis opinion’s reinitiationrequirements.TheServicemayalsoreinitiate
consultationon the RecoveryProgramif fishpopulationsdo not improveaccordingto thecriteria
in AppendixD or if anypositiveresponseachievedprior to the50,000acre-footor theyear2015
reviewis not maintained.Failureto maintaina positiveresponse,wheneverachieved,will be
consideredanegativeresponse.

If the Servicereinitiatesconsultation,it will first provideinformationon thestatusofthespecies
and recommendations for improving population numbersto theRecoveryProgram. Only if the
Recovery Program does not implementrecoveryactionsto improvethestatusofthespecies,will
the Service reinitiate consultation with individualprojects.The Servicewill reinitiate
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consultation first on Category 2 projects and second on Category 1 projects.TheServicewill
only reiitiate consultations on Category 1 depletions if Category 2 depletion impacts are offset
to the full extent of the capabilityofthecoveredprojectsasdeterminedby the Service,andthe
likelihood of jeopardy and/or adversemodificationofcritical habitatstill cannotbe avoided.The
Serviceintendsto reinitiateconsultationssimultaneouslyon all depletionswithin theapplicable
category.

All individual consultationsconductedunderthisprogrammaticopinionwill containlanguage
requestingtheapplicableFederalagencyto retainsufficientauthorityto reinitiateconsultation
shouldreinitiationbecomenecessary.Therecoveryagreementsto be signedby non-Federal
entitieswho rely on theRecoveryProgramto avoidthelikelihood ofjeopardyand/oradverse
modification of critical habitat for depletion impacts relatedto theirprojectswill providethat
such non-Federal entities also must request the Federal agencyto retainsuchauthority.
Non-Federal entities will agreeby meansofrecoveryagreementsto participateduringreinitiated
consultations in finding solutions to the problem which triggeredthereinitiationofconsultation.

PGelatt:PBOI2-13.wpd:121399
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